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Mess Deck; Tables Cleared Away, 


Sleeping Accommodation, Showing New Army Bunks, An Officer’s Room, Hurricane Deck. 





Transport “Sedgwick,” 4,770 Tons. Formerly “City of Chester.” Carries 69 Officers, 1,000 Men, and 1,180 Tons of Freight. 
ARMY TRANSPORT SERVICE TO THE PHILIPPINES.—({Scee page 182.] 
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AMERICAN ENGINEERING PROGRESS 
During the spring of last year there appeared in 


rhe London Times a series of fourteen articles on the 


ibject of American engineering competition, written 
by a special correspondent of that journal, who had 
made a tour of the principal industrial centers of the 


United States for the express purpose of comparing 


American industrial methods with those in vogue in 
Great Britain This remarkable series, which was re 
published in consecutive numbers of the Screntiru 


AMERICAN SUPPLEMENT, commencing July 21, 1900, wa 
evidently the work of a thoroughly qualified observe 
it created a profound impression upon British manu 
facturers, the most advanced of whom were alreas 
familiar with the broad aspects of a question, which 


was here more explicitly discussed The influence of 


these articles upon sritish pre however, was to 
arouse a considerable amount of heated and antagonis 


tic discussion, the consensus of opinion being that the 


irticles were altogether too pe imistic in regard to 
the future prospects of British trade 

Che author of the article has recently commenced a 

ond series, under the title American Engineering 
Progres n which he indertake to prove that hi 
prediction of last year already being fulfilled he 
writer had predicted that the natural resources of the 
United States, the energy with which these resources 


) 


had been developed, the splendid equipment of American 


teel works and the irge scale upon which they were 
operated, would prove a menace te the British steel in 
lustry, whenever the slackening of the home demand 


n this country shoul available 


for exportatior In the f t irticle of thi erie 


which will be found in full in the current issue of the 


30 PPLEMENT rhe rime correspondent tates that 
there eems now to be dawning the period foretold 
ismuch as Americal ike are not only sending 
thelr surplus product to market that are common 
h to themse t il Great Britain but also are 
the nvasior nto Great Britain itself He 
t t Glas ‘ oO ondent who, writing in No 
nber of last year, state that steel rai ontinued 
very much depressed ince most of the export 
t were belt i rrbed by American mill it 
price which British manufacturers could not at that 
time touch, At the ime period, another correspondent 
vriting from Middlesbroug! tated that German man- 
ifacturers were offering plate it a price with which 
it Was impossalbic or the 1iome manutacturer to com-) 


pete 
While it is admitted that the British steel makers 


ire aware of the threatened attack upon their natural 


market, and that they are doubtless taking steps to 
meet the invasion, there is a strong disposition, chiefly 
on the part of the pres to look upon the matter sim 
ply as a spurt due to temporary disturbance of the 
balance of trade, while here i prevalent opinion ir 
England hat no | l 

ettied poll can ompete vith free-trad n Great 
Britain rhe wt uimits that there much to be 
iid both for and against the latter view, but at the 
ime time ure that no effort should be spared by 


Great Britain to develop her resource to the utmost 
uid bring her blast furnaces and steel-making trades 
to the highest pitch of excellence reached in the 
United Statea, Germany, or elsewhere 

The Times’ correspondent goes to the root of the 
matter when he says that a favorite method of avoid 
ing the unpleasant admission that a very real crisis 
is at hand, is to point to the fact that the ery of calam 
ity bas been heard in England for the past three hun 
dred years, one commentator on the articles on Ameri 
can engineering competition going back to the reign 
of Queen Elizabeth for a quotation to prove his point 
In reply to these statements, it ig pointed out that 
during the nineteenth century the development of-+the 
factory system, which in turn has been the result of 
mechanical invention, has caused the scepter of power 
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to pa from the military to the commercial elements 


of the nation \ hundred years ago historians meas 
ured a country uccess by battles won or lost, but 
upremacy is the first material 
Although it is still 


to-day commercial 
‘ ential to national greatness 
the man behind the gun” who will decide the battle 
the gun (and a very good gun, at that) must be thers 
and, for England, the ship to carry it, with all the 
complications of machinery that are essen 
tial to a modern fleet It is pointed out that the 
racial characteristics which have enabled Great Brit 
ain to win battles are not necessarily those which fu 
nish the best defense against commercial rivalry 
From this statement the argument passes naturally 
to a second and more important aspect, in which the 
present conditions differ from those of the past centu 
ries; this being the increased extent to which other 
nations are competing with Great Britain in the mar 
kets of the world Nothing like it has ever been seen 


before, and yet it is more true today than ever before 


that England must make and sell, or starve In that 
riti of The rin eft 1, tl Engli 
might hut themselves p the is] l an wait for 
1 Spanish Armada perfectly ecure provided the 
Spaniard could not n a footing on their hore 
Foreign trade was a smal! matter then rhe country 
could live without it So it wa though in a le de 
gree, almost up to a time within the memory of men 
till livine Rapid interchange of knowledg no less 
than of commoditis however, have leveled distine 
tions, Making the conditions of the race tor comme! 
cial supremacy alike for al Great Britain was the 
first in the field, with a long start in the race For 
the greater part of the nineteenth century America 
busy peopling her ndeveloped territory Ger 
t ny. i ve now know her. did not exist, and the 
‘ manufacturil cour es seemed willing to con 
le to Great Britain the role she had allotted to her 
elf as the workshop of the world By the end of 


the nineteenth century national commerce had become 


a ruling factor in the extended prosperity that has 
fallen to all nations; and it is only during a compara 
tively recent period that other countries have made a 
letermined bid for the share hich Great Britain has 
held in the world manufacturing industries It is 
this which differentiates the present from the previou 
period ind ve to the present crises a significance 
wT 
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CURRENT OF 3,000 VOLTS AT THE MOTORS 
Electri wctior talian railroa yster 
oO pec] ter ’ ta ot a coa 

yuntry and fuel onsequel high in price oI 


the other har vaterfalls are abundant, and it 1 


quite natural the ittention of the railroad com 


panies has been turned toward the use of electricity 
for traction upon certain of their lines, now that the 
processt of transmission and utilization of energy 
have been well established Among the most inter 
esting projects is that of the Meridional Railroad 
Company, by which more than 60 miles of railroad 


are to be operated from a single generating station 


For the first time a tension as high as 3,000 volts 
will be used directly for the motor rhe projects 
ol thi ompany are about t be put in execu 
tior rhe lines included in the system of electric 
raction undertaken by the Adriatic Company and 
Gal & Company, of Budapest, extend to the north 
rf o toward Sondrio and Chiavenna, forming a 


if roads which is almost independent of the 


rest of the ystem, and placed under conditions as re 
gards traffic These conditions are such that an im 
portant freight and passenger traffic will be developed 
It has been necessary, in carrying out the project 
to establish freight trains which are relatively heavy, 
ind to separate entirely the freight and passenger 


systems According to the project, the passenger 


trains are to weigh 65 tons, allowing 30 tons for the 


motor car; the speed will vary between 18 and 36 
mile in hour, depending upon the grades, for which 

1) horse power will be needed he freight trains will 
run at 10 to 20 miles an hour, and the motor cat 


will be able to draw 200 tons of load, the trains being 
made up of 15 to 20 car For the Valteline lines, 
forming a part of the system upon which will cir 
culate five passenger and two freight trains at a time 
the energy is estimated at 2,500 to 3,000 horse power 
The road will be operated by a hydraulic plant near 
4 fall of about 100 feet will 
be utilized, and the water will be carried to the gen 


the station of Morhegno 


erating station by a tunnel nearly three miles long, 
cut through the rock The station is to have three 
turbine-dynamo groups of 2,000 horse power each 
The dynamos are of the three-phase type, of 1,500 
kilowatts capacity, giving 15,000 volts The road ifs 
fed by a trolley line, and the high tension wire is ear 
ried along the whole extent of the road upon the same 
posts (except in tunnels). By a series of sub stations 
locate long the road at distances of 6 miles, the 
tension is reduced to 3,000 volts for the trolley wire 
rhe system of trolley used is of a rather original 
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type, and has been carefully designed to meet the re 
quirements lwo trolley wires are used, and the cur 
rent is taken into the car by two contact rollers 
formed of aluminium cylinders of some length, roll 
ing upon bearings carried by a boxwood shaft covered 
with insulating substance; the boxwood piece is sup 
ported from a heavy cast iron base on the roof of the 
car by means of a ystem of articulated bars and 
springs, so that the rollers are kept well in contact 


with the wires and can move readily in the vertical 


direction, while the system is otherwise quite rigid 
rhe motor cal ire of two patterns, for freight o1 
passenger service The former carry four motors of 
125 to 250 horse power, being veritable locomotives; 


the latter have four motors of 75 to 150 horse power; 
only two of the motors work continuously, the two 


others being used when it is desired to obtain a 


greater tractive effort at the same speed The trains 


are made up of a motor car and train of 65 tons, and 


the speed varies between 20 and 35 miles an hour 
Che trains are electrically lighted, heated and venti 

te 

+ Ore 
CONSTRUCTION OF THE SIMPLON TUNNEL. 

rhe Simplon Tunnel, whose construction is being 
actively carried on, wili considerably shorten the 
route from London and Paris to the Suez Canal; the 
distance from Calais to Milan, which is now 657 miles 
by the Mont Cenis, and 642 by the St. Gothard, will 
be only 565 miles by the Simplon rhe Ostend-Milan 
will also be shortened by 57 miles over the distance 
via the St. Gothard The agreement for the estab 
lishment of a tunnel across the Simplon, from Brigue 
to Isella, was signed on November 25, 1895, by the 


Swiss ar 


d Italian governments; this agreement gave 
to the Swiss company of the Jura-Simplon a conces 
ion for the construction and operation of the new 


line The contract for piercing the tunnel was 


awarded to Brandt, Brandau & Company, of Ham 
burg In reality, the construction includes two tun 
nels of single track, parallel, and having their axes 
»2.4 feet distant, uniting near the middle of the course 


into a single tunnel of 1,230 feet length, of double 
track, in which the crossings will be made. The first 
of these tunnels was to be completed in the space of 
six years, while the second will be taken up only 
when the traffic of the line exceeds a certain ton 
nage The work was commenced August 15, 1898, and 
' 


here seems to be little doubt that it will be finished 


ithin the specified time, or the middle of 1904 





rt met} ] f eor t Y en ed ' iat 
( f< ¢ tunne these eing ul ed 
G00 feet tral erse galleries rhe g ot 
the first tunnel is then enlarged to the normal section; 
while the enlargement of the second is reserved for a 
later period; it is, however, utilized at present for the 
arrival of the cars, which after being loaded leave 


by the first gallery, as well as for the evacuation of 
the water and for ventilation; the latter 1s carried out 
on a large scale by two 500 horse power ventilators, 
operated by turbines, which force the air into the 
second gallery and it comes out by the first The 
ventilators will furnish 1850 cubic feet of air pet 
second, at the pressure of 20 inches of water, which 
is necessary to drive the air to the extremity of the 
work Except the last two, all the transverse ga 


leries are stopped up so that the fresh air arrives to 
the first gallery at a point near the end The front 
of the work proper is, however, outside of the sphere 
of air-circulation, and a special conduit has been in 
stalled which brings 20 to 30 cubic feet per second, 
kept at a temperature of 8 to 10 degrees C. below 
that of the walls by a system of water sprinklers 
At the maximum working, these may absorb 15 ga 
lons per second. The motive power used in the con 
struction is furnished by the Rhone; a dam has been 


established at 2 miles above the entrance of the tun 
nel, and the water is brought to a hydraulic plant 
which utilizes a fall of 1,250 feet and a maximum 
supply of 200 cubic feet of water per second The 
turbines are thus furnished with an effective force of 
2.230 horse power, which is well above the figure de 
termined for the needs of the boring, ventilation, et« 
This plant suffices for the northern entry of the tunnel 
and for the southern entry a second plant has been 
established, u/ilizing the water of the Diveria, which 
gives a tall of about 500 feet with a minimum supply 
of 40 cubic feet per second, representing 1,600 horse 
power. The following table gives some of the prin- 
cipal data of the tunnel, together with that of the 
three other main tunnels of the Alps 


Mont Saint 





Cents Gothard Arlberg Simplot 

Feet Feet Feet 

Length of tonne! 42.140 19,130 61,715 
Maximum altitude of tan 

nel 4,273 705 423 2.226 
Maximum altitade of th 
mountain along axis of 

tunnel ‘ | 0,735 ¥. 438 6.000 O72 

Degrees C,| Degrees C | Degrees ¢ Dogrees ¢ 

Interior temperature. 20.5° wR 18.5 Th 
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At the end of August, 1900, the length of the work- 
ing galleries was 11,050 feet for the north end of the 
tunnel, and 8,130 feet for the south end, or a total of 
19,180 feet The maximum force of workmen em- 
ployed simultaneously on the two seetions has been 
1,073 The mean progress of the drilling has been 
12.2 feet per day; up to the present only three drills 
have been used in each section. At 6,000 feet distance 
from the entry, the temperature of the walls has 
been found to be 20.4 degrees C. for the north section 
and 28.4 degrees for the south. The ventilation has 
absorbed daily, since the month of May, 52,984,000 
cubie feet of air, of which 27,400,000 were for the north 
and 25,584,000 for the south end. The ventilators are 
as yet established only on the southern section; on 
the north section the air supply is obtained for the 
present by a ventilating shaft which is heated to in 
crease the draught The water-sprinkling devices are 
installed in each of the sections; the temperature of 
the water coming out of these is 20 degrees and 15 
degrees C. for the north and south ends respectively, 
when it is but 10 degrees at the exterior. The volume 
of water under pressure which is sent to the extremi- 
ties of each section amounts to 703 cubic feet for the 
north end and 592 for the south. For the north sec- 
tion, the mean daily consumption of dynamite is 
1,110 pounds, being 596 pounds for the mechanical 
drilling and 594 pounds for the hand drilling; for 
the other section this consumption is 893 pounds, with 
620 pounds for the mechanical drills. 
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THREE IMPORTANT PATENT DECISIONS BY THE 
UNITED STATES COURT OF APPEALS AT NEW YORK. 

The United States Court of Appeals for the Second 
Circuit last week handed down its decision in the suit 
of the Thomson-Houston Company against The Lorain 
Steel Company for alleged infringement of Letters 
Patent to Walter H. Knight, No. 428,160, for electric 
motor regulators, commonly known as the “Inter- 
lock” patent. The complainant in this suit contended 
that this patent covered broadly the use of a stop or 
lock, controlled by the regulating switch of a motor 
controller, for preventing the operstion of the reverse 
switch except when the regulating switch was at its 
off, or open circuit position; or in other words, that 
the patent covered all forms of the devices now in use 
in motor controllers which make it necessary for the 
motorman to operate his controller handle to shut off 
the trolley current before he can operate his reversing 
switch 

In an opinion by Judge Wallace, the Court of Ap 
peals reverses the decision of the lower court, which 
held the defendants liable under the patent, and de 
clares the patent to be invalid as to all the claims in 
volved in the suit. Judge Wallace decided: 

“The patent cannot be broader than the real inven- 
tion, and that is measured by the novelty of the par- 
ticular contrivances which constitute the locking 
We are of the opinion that the broad 
claims of the patent (claims 1, 2, 3 and 4) are not war- 
ranted by the scope of the real invention by Knight. 
As it is not asserted by the complainant that infringe- 
ment of the fifth claim has been established, it is 


mechanism 


unnecessary to advert to the differences between tke 
devices employed by the defendant and the patented 
devices. We conclude that the first four claims of 
the patent are invalid, and in the absence of any proof 
of infringement by the defendant of the fifth claim, 
the Court below should have dismissed complainant’s 
bill with costs.’ 

The same Court has also handed down its decisions 
in the suit of the Thomson-Houston Electric Com- 
pany vs. The Nassau R. R. Company and The Lorain 
Steel Company, and in the suit of the Thomson-Hous- 
ton Electric Company vs. The Bullock Company, et al. 
These two suits, which were heard together on ap- 
peal from the Circuit Court, and in which The Lorain 
Steel Company was the real party defendant, involved 
two Letters Patent to Elihu Thomson, Nos. 283,167, 
of August 14, 1883, and No. 401,085, of April 9, 1889, 
commonly known as the “magnetic blow-out” patent, 
the suits being for alleged infringement by the de 
fendant in the manufacture, use and sale of its motor 
controllers 

The earlier Thomson patent was framed to cover 
broadly the application of a magnet to an electric 
Switch for the purpose of extinguishing arcs formed 
at the switch contacts. In the opinion by Judge Ship 
man, the Court affirms the decision of Judge Thomas 
in the Circuit Court, and declares the patent to be 
levoid of patentable novelty in view of the prior art 

The later Thomson patent involved the use of in 
sulating material in an are-rupturing device for the 
purpose of protecting the metal surfaces of the switch 
contacts or electrodes and of the blow-out magnet from 
the action of the electric ares 

The Court of Appeals reverses the decision below 
Which sustained the patent, and declares it invalid 
The Court says 

“We cannot perceive that the effect of the insula 
tion in aa are-rupturing device was anything more 
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than the old effect which had always accompanied 
insulation.” 

These decisions of the Court of Appeals dispose of 
three patents claiming principles which lie at the 
foundation of the manufacture of the modern electric 
car controller, and terminate the protracted litiga- 
tion which has been carried on under the patents 
against the controllers manufactured by The Lorain 
Steel Company. 
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THE GLASGOW EXHIBITION OF 1901. 

The buildings to accommodate the exhibits at the 
great exhibition at Glasgow this year are rapidly ap- 
proaching completion. Difficulty was experienced a 
short time ago regarding the delivery of the structural 
steel, but the trouble was avoided by eliminating a 
good deal of the steel work from the buildings. The 
designs for the buildings have been prepared by Mr. 
James Miller, 1.A., of Glasgow. There will be four 
principal groups of buildings—the fine arts gallery, 
the machinery hall, the industrial section and the 
grand hall for entertainments—which will cover in all 
about 20 acres. 

The buildings for the industrial section are in the 
Spanish Renaissance style. The building is 700 feet 
in length by 360 feet in width, and is crowned by a 
huge dome 80 feet in diameter, which is a conspicuous 
feature. The main avenue, 92 feet in width and 150 
feet in height, extends longitudinally through this 
building, and has a massive circular arched roof. Four 
white towers spring from the building to a height of 
180 feet above ground level. Round the exterior of the 
dome at a height of 100 feet above the ground is a large 
balcony which affords an excellent view of the whole 
of the grounds. Each corner of the building and the 
north and south fronts toward the center have a 
pavilion about 35 feet square, and surmounted with 
minarets, so that from the exterior the erection will 
present an attractive appearance. 

The machinery hall is 500 feet in length by 320 feet 
broad, and consists of one central bay 100 feet wide, 
and four other bays each 53 feet in width. The 
height of the central span is 41 feet and that of 
the side spans 29 feet. The central bay is flanked 
on each side by an overhead gallery, 15 feet wide, 
from which the whole of the exhibits in the build- 
ing may be witnessed. A railway is to be run into 
the hall for the conveyance of the goods, while a 
special footway is to be provided for passengers. The 
building together with the boiler house and goods yard 
covers 5\% acres. 

The exhibition buildings will cost in all, with the ex- 
ception of the magnificent new art galleries, $650,000. 
The art galleries, in which are to be placed the art 
treasures of the city, it is estimated will cost $1,250,- 
000. 

The exhibits are to be divided into eight classes, and 
all the leading countries of the world in addition to 
the British Colonies will be fully represented. ‘The 
executive is desirous of making the section ~devoted 
to industrial design and manufacture specially ex- 
haustive and adequate, and to attain this object 
deputations have been dispatched to the leading in- 
dustrial centers to obtain the support of the most 
prominent manufacturers. Another important class 
is that devoted to machinery, electricity, motive power, 
and labor-saving appliances, which it is intended to 
make the most salient feature of the exhibition. The 
exhibits are to be driven by electric motors, and every 
assistance is to be extended to exhibitors in order 
that they shall be able to display the characteristics 
of their specialties to the best advantage. In the 
marine engineering and shipbuilding section will be 
exhibited a collection of models, representing the evo- 
lution of the modern ship from wood to iron, sail to 
steam, paddle to screw, and single engines to triple- 
expansion engines. In the locomotion and transporta- 
tion section, the latest development of automobilism 
will be extensively represented, together with the most 
modern railway engines. Other sections include agri? 
cultural and mining machinery, scientific instruments, 
archeology, etc., while a special class is to be reserved 
for women. 

During the time the exhibition is open scientific 
meetings will be held. The British Association will 
celebrate their annual gathering here, under the presi- 
dency of Prof. Rucker, the savant of terrestial magnet- 
ism. The Society of Engineers and Shipbuilders, the 
Society of Chemical Industries, and several other sim- 
ilar scientific and mechanical institutions will also 
contribute lectures dealing with their respective rami- 
fications of industry and commerce 





- ee 
RESIGNATION OF COMMISSIONER DUELL. 

We regret to note that the Hon. C. H. Duell, Com 
missioner of Patents, has resigned the Commissioner 
ship to resume patent practice. Mr. Duell has been a 
most efficient executive officer of the Patent Office, and 
he will retire to private life with the. best wishes of 
those who have been associated professionally with 
him. 
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SCIENCE NOTES. 

A bust of Gauss is to be placed in the lecture room 
for geodesy and mathematics at the University of 
Berlin, 

Dr. Talamon, one of the physicians of the Bichat 
Hospital, Paris, announces the successful treatment of 
pneumonia by injecting anti-diphtheritic serum. 


A party from the Massachusetts Institute of Tech- 
nology has perfected plans for going to the island of 
Sumatra to observe the total solar eclipse of the sun 
on May 17, 1901. The party will be in the charge of 
Prof. Alfred E. Burton. 


A relief expedition sent by the Duke of Abruzzi left 
Sandefjord March 5 on board the “Capella.” It is 
commanded by Capt. Stockken, father of the missing 
machinist of that name. The “Capella” will go to 
Franz Josef Land. They hope to find alive the Nor- 
wegian machinist and the two Italians who were lost 
in the recent Abruzzi expedition. 


Prof. Loeb’s experiments in artificial parthenogenesis 
are most interesting. He has been able to develop 
eges of Chaetopterus, an annelid, into free-swim- 
ming larve by placing them in solutions which cause 
them to lose water. Potassium chloride solutions and 
hydrochloric acid when added to the sea water have 
been found effective in causing the eggs to develop. 
The artificially developed larve did not differ from 
those produced by natural fertilization, and it was 
concluded that the processes of segmentation are a 
function of the constitution of sea-water. 


A London journal calls attention to what might be 
termed the “elevator disease.” It says it looks as 
though people with weak hearts had, after all, better 
climb ten flights of stairs than effect the ascent by 
means of the elevator. Lift attendants have died 
sudden deaths; people with weak hearts have noticed 
ominous sensations when in the elevator. We are told 
the sudden transition from the heavier air at the foot 
to the lighter air at the top is extremely trying to the 
constitution. Most people have experienced singular 
sensations of internal collapse when the lift floor 
sinks beneath the feet, but none suspected that the 
results might be so serious. 


A great congress is to be held in London on July 22 
of this year on the subject of tuberculosis, and the 
discussion of the experiences obtained in various coun- 
tries for the cure of consumption and the best methods 
to adopt to bring about its eradication. The congress 
will last five days, and it will be supported by dele 
gates from all parts of the world, who will advance any 
information relative to the subject at their command. 
The King of England, who has always taken a keen 
interest in the cure of this malady, will open the con- 
gress. One of the leading features will be a museum 
containing a number of pathological and bacterioiogical 
instruments, charts, modeis, etc. 


Prof. Pickering makes the following statement rela- 
tive to the light flash from Mars: “Early in December 
we received from the Lowell Observatory in Arizona 
a telegram that a shaft of light had been seen to pro 
ject from Mars (the Lowell Observatory makes a spe 
cialty of Mars) lasting seventy minutes. I wired 
these facts to Europe and sent out neostyle copies 
through this country. The observer there is a care 
ful, reliable man and there is no reason to coubt that 
the light existed. It was given as from a weli-known 
geographical point of Mars. That was all. Now the 
story has gone the world over. In Europe it is stated 
that I have been in communication with Mars, and all 
sorts of exaggerations have sprung up. Whatever the 
light was, we have no means of knowing. Whether it 
had intelligence or not, no one can say. It is absolutely 
inexplicable.” 

Vacant lots have been successfully cultivated in 
Philadelphia under the direction of the Philadelphia 
Vacant Lots Cultivation Association. During the past 
years gardens were provided for 480 families, consist- 
ing of 2,486 persons. The aggregate receipts from 
the various farms showed a total of $24,560. This is 
six times the amount expended by the association on 
the lands. Five families became so adept at garder- 
ing that their savings have enabled tiem to hire ample 
farms of their own. Thirteen families were given 
Belgian hares for experiment last year, and the suce- 
cessful results attained will cause the association to 
take up this line of industry on the farms this year. 


Dr. George G. Hopkins, of Brooklyn, has been using 
decomposed light in the treatment of consumption with 
considerable success, Dr. Hopkins’ system is to use 
decomposed light as a substitute for sun raya. The 
patient is fed with arsenic, cod liver oil, ete., In order 
to build up the system and strengthen the tissues. 
Then the light, which restores vitality, is used and 
the patient is enabled to throw off the germs of con- 
sumption. The systein originated with Dr. Finsen, of 
Copenhagen. It has also been used for the treatment 
of cancer. A 15,000-candle power are light is used and 
the light is decomposed by blue glass, thus allowing 
only certain of the rays to strike the patient. 
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PRODUCTION OF PHOSPHORUS AND CHLORIDES OF 
CARBON BY MEANS OF ELECTRIC FURNACES 
rhat phosphorus can be extracted from the raw and 
unmixed phosphate rock is demonstrated by Dr. F. J 
Machaiske, a chemist of Long Island City, N. Y., who 
has constructed for the Anglo-American Chemical 
Company, of same place, two electric furnaces, con 


denser et 


for the manufacture of yellow phosphorus 


from phosphate rock, by means of the intense heat of 


in electric are Our diagram represents in section 
the details of the electric furnace for the production 
of phosphorus, and our first engraving shows two such 
furnaces in operation Each furnace has a chamber, 
16 inches by 12 inches in area and 18 inches high, 


consisting of carbon crucibles, lined with calcined 
magnesia and a special mixture, and covered with 
fire clay and red bricks and a mixture of asbestos 
flour and borax 

Fach furnace has on top an apparatus for feeding 
the rock into the chamber; an apparatus for holding 


an electrode 8 feet long and 4 inches in diameter 


The bottom and top electrodes are connected with 
numerou pecial electrical appliances, and by means 
of six cabl each 1,500,000 C. M with two large 
transformers, as shown in our engraving, which are 


made by Wagner's Electric Manufacturing Company 
and are similar to those furnished by this company 
for the calcium-carbide plant at Niagara Falls, N. Y 
Kach transformer is of 2.000 amperes capacity, and 
provided with a double-pole double-throw switch, and 
an apparatus for regulating the electric are and heat 
in the furnace at 32 steps, ranging from 30 volts by 
1,006 amperes to 120 volts by 1,000 amperes, alternat 
ing current 

Current for the plant is furnished from the circuits 
of the New York and Queens Electric Light and Power 
ompany of Long Island City When the current is 
turned on, in five minutes a temperature of about 
7,000 deg. is produced, which smelts in fifteen min 
utes 150 pounds of Tennessee phosphate reck, 
consisting chiefly of calcium phosphate, which is 
split up into its componept parts, setting free 
vapors of phosphorus, which are condensed under 
water, and the residual slag, being in a very hot, 
sirupy state, Is allowed to run off as shown in our 
engraving 

The extraction of phosphorus is, so to speak, 


complete one, as the residue of phosphorus in 


the slag does not exceed one per cent The opera 
tion is a continuous one, and the arc can be drawn 
to 15 inches i he condensed vapors of phos 
phorus collect in condenser mostly in the shape 


of dark yellow colored cork shavings, which, after 
being taken out of the condensers and treated with 
sodium-hypobromide, as same possesses the prop 
erty of reducing the red phosphorus and removing 
the impurities without affecting yellow phos 
phorus, are shaped, in usual manner, into nearly 
white, glassy and transparent sticks 

It is claimed that yellow phosphorus may be 
produced by this method at a rate of seven cents 
rer pound, inclusive of the cost of electric power 

three cents per horse power hour, and phos 
horus produced a uch a rate is a very cheap 
raw teaterial for the production of phosphoric 
acid The production of chlorides of carbon by 
means of electric furnaces has been the subject of 
experiments by Dr. F. J. Machalske, and it is 
stated that by treating in such a furnace a mix 
ture composed of salt, carbon, and sand, and condens 
ing the vapors, there is obtained a colorless liquid 
of pleasant odor, specific gravity 1.6, and boiling point 
at 172 deg. F. It may be solidified at 9 deg. F. This 





TWO ELECTRIC FURNACES IN OPERATION. 


Scientific American. 


much heavier than 
possessing higher grease- 
those of naphtha; 
it can be produced at a low cost, it is expected that 





























DIAGRAM OF ELECTRIC FURNACE, 


tion in the extraction of oils, greases, etc. 


Recent Experiments on the Passive State of Metals, 


The passive state of metals is the subject of an inter- 





FURNACES BEING DISCHARGED AFTER EXTRACTION OF 


esting paper read by Prof. Hittorf before the German 
Electro-Chemical 


iron, assume in some cases an inactive state.in 
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which they acquire singular properties, and remain 
unattacked by many reagents which are usually capa 
ble of combining with them. The author wishes to 
show that this passive state is not due to a thin layer 
of oxide upon the surface, as has been commonly sup- 
posed heretofore. He carries on a series of parallel 
experiments with iron and chromium, owing to the 
close analogy of the two metals. A striking example 
of the passive state is found when one of the metals 
forms the anode in a certain electrolyte, when the elec 
tromotive force set up at first quickly diminishes and 
as the metal assumes the passive state is reduced al 
most to zero, coming back to its former value when 
the circuit is opened. In a series of experiments, Prof 
Hittorf forms a chromium-platinum couple, the chro 
mium being surrounded by a solution of sodium chlo- 
ride or nitrate, and the platinum by a depolarizer oj 
dissolved chromic acid Under these conditions, the 
electromotive force diminishes more quickly as the 
current is stronger—that is, when the resistance of the 
circuit is less. In the case of iron, like results are 
obtained, but not with the halogen salts (except the 
cyanides); by putting in circuit a galvanometer of 
small resistance, the deviation becomes smaller, and is 
finally almost zero, but upon opening the circuit the 
electromotive force increases, and at the end of half 
an hour it returns to its former value. The iron re 
tains all the while its metallic luster, and its weight 
is invariable. If left on short circuit for a long time, 
even for days, the iron still remains bright and unat 
tacked; in this case the return to the normal is slower 
This action is found, in the c*se of iron, with nitrates, 
chromates, acetates, etc., but not with sulphates. It 
will be noted that the metal returns spontaneously to 
the active state, and this fact cannot be reconciled to 
the formation of a layer of oxide, for the latter being 
insoluble and not volatile, the passive state should con- 
tinue. The experimenter shows, besides, that iron 
oxidized by heat is not really in the passive state, 
as it gives, under the above conditions, about the 
same electromotive force at first as the polished 
metal. It is found that analogous metals, nickel 
and cobalt, also assume the passive state, but the 
action is less marked. Prof Hittorf intends short 
ly to publish a series of interesting results ob 
tained with silver, lead, ete If silver is taken 
as an anode in a sulphate of soda solution, upon 
closing the circuit there is at first produced a 
cloud due to the formation of sulphate of silver 


this formation diminishes, and then ceases alto 


gether If the silver is now removed to another 
place free fron he cloud, it is remarkable that 
it ceases to form any more sulphate, but after a 


time becomes black, and by combining with oxy 
gen forms peroxide; after the silver is covered 
with the peroxide, the oxygen forms bubbles upon 
the surface Lead has an analogous action in a 
solution of sulphuric acid. 
—___ ~> ++. 
The Philippine Commission has amended the 
Harbor bill by appropriating an additional $1, 
000,000 immediately, subject to the approval of 





the GovernorGeneral. This amount is to be 
used for the extension of the breakwater and the 
dredging of the inner harbor to a depth of 30 
feet, which will admit of the deepest ships com 
ing right up to the bulkheads. The appropria- 
tion also provides for the deepening of the Pasig 
River to a depth of 18 feet. Tae bill of the 


Commission also authorizes the Chief Engineer to ac- 
cept additional contracts amounting to about $2,000,- 
000 in anticipation of appropriations by the American 
Congress for various improvements. 
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THE BURRY PAGE-PRINTING TELEGRAPH. magnets in the electric circuit is showa clearly in the 

The development of the art of telegraphy has been diagram (Fig. 2), and before entering into a detailed, 
marked by the production of some of the most in- consecutive description of the movements of the ma- 
genious machines to be found in the whole field of chine, it will be well to state briefly the particular 
practical mechanics; and in no part of it has more well- operations which each magnet is designed to fulfill. 
applied inventive energy been displayed than 
in the direction of what might be broadly 
classified as telegraphic printing, or the 
automatic recording of messages by printing 
the same in the characters of the Roman 
alphabet. 

Although the art of telegraphic printing 
had its beginning as long ago as the middle 
of the century, it is only during the past 
few years that successful attempts have been 
made to produce a true page-printing tele 
graph. The ingenious machine which forms 
the subject of the accompanying illustra 
tions is a very successful attempt on the 
part of John Burry, of the New York News 
Bureau, 16 Broad Street, New York, the in- 
ventor and manufacturer both of this ma- 
chine and of the well-known ticker which 
bears his name, to substitute a true page- 
printing telegraph in place of the old ticker 
with its messages written upon a continuous 
tape. 

The objects aimed at in this invention may 
be broadly summed up under the following 
three heads: 

First: To produce a machine that would 
receive a telegraphic message and print it 





in the Roman alphabet, not, as in the old a = ————ESE - 
“ticker,” in a continuous line upon an end- PAGE-PRINTING TELEGRAPH MOUNTED ON STAND. 
less strip of tape, but in presentable page 
form, suitable for commercial or domestic use. The escapement magnet, A, controls the position of 
Second: To provide a machine which would be ab- the escapement wheel, 2, and the type-wheel, 3. 
solutely automatic, and, therefore, independent of The power magnet, B, has six functions: 
both the sender and the receiver, thereby obviating all (1) It turns the type-wheel forward or backward 
risk of clerical errors. 1-72 part of a revolution at each pulsation; 
Third: To provide a system whereby a large num- (2) Winds the main spring, 4 (Fig. 5); 
ber (several hundreds, if so desired) of these machines (3) Winds the traversing spring, 5 (Fig. 5); 
could be operated at one and the same time by a single (4) Controls the unison device, 6; 


sender at the central sta- 
tion. 
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1), at the proper instant for printing a character. 

The magnet, 0, has four functions: 

(1) By means of a pawl, 8, and ratchet wheel, 
K, it assists in winding up the main spring, 4 (Fig. 5). 

(2) By means of arm, 9, it spins the shaft and fiy- 
wheel, 10, and, through a worm on said 
shaft engaging a worm-wheel, 40, it winds 
up two helical feed-springs, which, acting on 
two toothed wheels, 31, one at each edge of 
the paper, serve to keep them under a con 
stant tension. 

(3) It operates the rod, 13, before referred 
to as assisting to cut in the current for mag- 
net, D. 

(4) It operates a lever, 14, whose lower 
end carries a pawl, which serves to engage 
the upper end of the arm, 15, for purposes 
later explained. 

The purpose of the magnet, D, is to bring 
the impression roller, 27, forward at the 
proper instant for taking an impression 
from the type-wheel. 

The quick-acting magnet, HW, actuates a 
forked rod, 26, which forms part of a switch- 
ing device, that throws the tooth, 24 (Fig. 
1), to the right or left, and determines 
which of two adjacent letters on the type- 
wheel is to be thrown irto the printing po- 
sition. 

The machine consists essentially of a base 
and two end frames, in which latter are 
journaled the various shafts and spindles, 
and upon which are carried the five magnets 
and the numerous pawls and levers, by 
which the various movements in the machine 
are performed. A roll of blank paper, 5% inches in 
width, is carried upon a roller, with a steel center 
journaled at about the midheight of the frame. It i 
maintained under a constant and even tension by means 
of two toothed wheels, 31 (Fig. 3), one at each edge of 
the paper, the paper being pressed down upon the 
serrated periphery of the wheels by two small pressure 
rollers, 16. The toothed wheels, 31, are maintained 

under constant tension by 








Broadly stated, the sys- 
tem consists of a transmit- 
ting machine at the central 
station, from which, by 
the operating of a key 
board, certain electrical 
impulses are sent out, in 
the proper sequence and of 
the proper polarity, over 
two line wires, to any num 
ber of printing telegraphic 
machines. As each key of 
the transmitter is de- 
pressed at the transmit- 
ting station, electrical im 
pulses are sent out through 
the circuits and act upon 
a series of magnets in each 
of the receiving instru 
ments, the magnets serving 








to furnish the energy for 








5 wan 





means of a winding gear, 
which is operated by the 
magnet, OC, acting through 
arm, 9 As this arm os- 
cillates, a knife edge on its 
upper end strikes a small 
pinion at the foot of the 
shaft, 10, on which is a 
flywheel, and causes it to 
spin,,a worm above the 
pinion on said shaft en 
gaging the worm wheel, 46, 
and winding up the shaft 
on which this worm-wheel 
is journaled, Upon the 
shaft, between the toothed 
wheels, 31, are two helical 
springs, which are wound 
upon the shaft with suf 
ficient friction to cause the 
4° rotation of said shaft to ex 
ert a rotational effect upon 








the automatic movements 


said toothed wheels, 31, 


of the machine, Fig. 5.—TYPEWHEEL POSITIONING MECHANISM Fig. 3.—DETAILS OF PAPER FEED AND thus preserving a constant 

The operation of the AND ESCAPEMENT. RELEASING GEAR. tension upon the paper. 
printing-telegraph, so far This tension is resisted 
as its internal mechanical movements are concerned, (5) It gives oscillating movement to wire, 7 (igs. by two pawls, a and b (Fig. 4), which engage a 
is absolutely automatic, and hence, to all intents and 3 and 5), which throws pawl on arm 14 into engage- toothed wheel, d, keyed firmly upon the steel shaft 
purposes, the operator at the transmitting station, ment with arm 15 (Fig. 3); that carries the roll of paper. The pawls, a and bp, 
who may be some hundreds of miles distant from the (6) By means of a catgut, 11, it actuates one of the are operated by the pulsations of the magnet, 0, 


printing telegraph, is able to print, without any pos two contact points, 12; and acting in conjunction with 
sibility of error, a hundred different messages, in as the vertical rod, 13, operated by magnet, C (Fig. 3), 
many different and widely separated localities. We it serves to cut in the current for magnet, D, whose 
present a photographic view of the printing telegraph, duty it is to bring up the impression roller, 27 (Fig. 
as it appears 


and are brought into play whenever a new line is 
to be commenced, the releasing of the wheels allowing 
the paper to be unwound a quarter of an inch, which 
is the space between two successive lines. This es- 

capement is 





when installed 
in a business 
office or any 
other place of 
use, It is 
mounted on an 
iron stand and 
inclosed in a 





glass case, as 
shown. As the 
roll of paper is 
printed it is de- 
livered auto- 
matically at 
the back of the 
machine, and 
the printed 
matter may be 











cut off in pages 
of any desired 
length. 




















provided with 
ingenious 
mechanism to 
compensate for 
the decreasing 
diameter of the 
roll of paper; 
for it is ob 
viously neces- 
sary that the 
escapement 
wheel, d, should 
rotate through 
a larger arc, 
when the roll 
is nearly ox- 
hausted, than 
it does when 
the roll is full; 
otherwise an 
even feed of a 








position of the 


The relative Fig. 2.—DIAGRAM OF ELECTRIC CIRCUIT. Fig. 4.—PAPER FEED, » Fig, 1.—PRINTING MECHANISM AND quarter of an 


OSCILLATING MOVEMENT. inch could not 
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be maintained at all times. The compensating gear 


consists of a curved wire, d’, one end of which rests 
while the other is attached 
center of which is 

When the 


is released and 


upon the roll of paper 


to a vertical siiding bar, at the 


earried a horizontal stop-piece, « paper 


is to be drawn forward, the stop, b, 


the stop, a, engaged, the amount of rotation of the 


escapement wheel, d, being determined by the dis 
tance between the inclined face, f, of the arm, e, 
which carrie the escapement pin, a, and the op 


posing face of the stop-piece, « By this arrange 


ment ‘t will be seen that as the roll decreases, there 
is an equivalent increase in the amount of rotation of 
the escapement wheel, d, at each release 

Type-W Here! rhe type-wheel is a small disk of brass 
with the alphabet 
riphery. This wheel is capable of rotation, oscillation 
and lateral or transverse motion, these movements be- 
In the first place, 
entirely 
tension by 


cast in soft rubber around its pe 


ing secured in the following manner 
helical mainspring, 4, extending 
machine kept 
operated respectively by 


there is a 


across the which is under 


two pawls, 7 and & magnets 
Band C, as already described 
frictional contact with the shaft on which the ratchet 
wheel, A, is keyed 
and actuates a gear wheel, 17 


This mainspring is in 


and one end of it is attached to 
which in turn 
The shaft, 19 
with a tri 


(Fig. 5) 
rotates the pinion, 18, and shaft, 19 
coiled springs, 50 
0, on which the type-wheels, 3 


is elutch-connected by 
angular shaft and car 
slide 


The smaller triangular shaft, 22, just 


riage, 21, and by which the type-wheel, 3, is 
rotated. 
serves as a guide, and is engaged by the lower elbow of 
the carriage rhe ink roller, 2 
of the carriage, and is inked every 
ink brush of the ink tank, 24 (Fig. 5) Lnaer the 
tension of the mainspring, 4 


the type-wheel tends to rotate in a constant 


below 


3, is carried on an arm 
time it parses the 
constant operating as 
deseriped 
cirection, but is controlled by the escapement wheel 
2, which is operated by the magnet, A rhe escape 
that a 
magnet type-wheel to rotate 
space of two letters rhus 
rotated through the space of six letters 
three teeth of the 
When this has oc 


ment is so arranged single pulsation of the 


causes the through the 
if the type-wheel is to be 
tuere will be 
three pulsations of the magnet, A 
escapement being allowed to pass 
brought up in its approrimate 


curred, the wheel is 


position, or midway between any two letters, and it is 
now necessary to move the type-wheel to the right or 
left just half a space, or 


letter to the exact 


1-72 of a revolution, in order 


to bring the desired position for 


printing This small movement is accomplished by 


tooth, 24 (Fig 


This tooth is 


means of the V-shaped, reciprocating 


1), which is controlled by a magnet, / 
pivoted at 55 (Fig. 5) on a rocking arm, whose move 
ment is derived from the magnet, B, as shown in Fig 


wheel, 25, which 


5. The V-shaped tooth engages a star 
is carried on the same triangular shaft, 20, as the type 
wheel. After the es brought the 
wheel to the letters, the 
throws a 


cavement has type 


mid-position between two 


magnet, 2, by means of the forked arm, 26 
guide pin 


tooth, 24 


small tongue, 1, to the right or left of a 


placing it in such a position that, as the 
comes up, its right or left-hand face will engage the 
1-72 of a revolution to the right 
left-hand letter is to 
The 


acting by 


tar wheel, turning it 
Y left 


be brought 


according as the right or 


into the printing position move 


these operations means 


13, on the contact points, 


ments involved in 
of catgut, 11, and vertical rod 
magnet, D (Fig. 1) 


ratchet 


12 (Fig. 6), cut in the current for 


which, by means of a pawl, 30, and wheel, 51 


brings the impression roller, 27, forward and prints 
the letter on the paper 

The 
the machine is accomplished by 


its center to the type-wheel 


transverse motion of the type-wheel across 


means of a cord (Fig 
5) which is attached at 
carriage, 21, and extends parallel with the guide bar, 
22 pulleys at the end of this 
bar, and is wound at each end on two drums, 28. The 


means of the ratchet wheel, 29, 


22, passes over two small 


drums are rotated by 
and the pawl, 35, at 
B, each 
wheel to travel 
The ratchet also winds up the helical spring, 5, on the 
that wheel and drums, and 
when it is desired to the type-wheel for the 
commencement of a new line the paw! is automatically 
released, tension of the helical spring, 5, 
draws the sharply back to the starting 
point, ready to commence the next line 

The printing done by this most ingenious little ma 
chine is remarkably even, and in its spacing and gen- 
eral typographical excellence it compares favorably 
with the best work that is turned out on the type 
writer. We are informed that during the past six 
months over one hundred and fifty of these printing 
telegraphs have been put in operation in New York and 
Chicago, the number being limited by the capacity of 
the shop in which the machines are constructed. 

— ———— = I I 

In 1900 applications for patents in the United King 
dom amounted to 28,909. In the previous year the 
number was 2,775, showing a decrease, 


every pulsation of the magnet, 


ratchet causing the type 


letter 


movement of the 
transversely the space of one 
shaft carries the ratchet 
return 


and the 
type-wheel 
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TRANSPORT SERVICE TO THE PHILIPPINES.—I. 

It is unfortunate that a certain branch of the War 
Department, whose duties are in many respects more 
perplexing, arduous, and, at times, heartbreaking, than 
those of any other branch, should be the least in the 
and be apt to receive the smallest amount 
of credit for its services. We refer to what is known 
Quartermaster’s Department. The efficiency 
of an army has, in every age, been measured largely 
by the effectiveness of its methods of transportation; 
and the modern developments in the art of war have 
been such as to render the work of the Quartermaster’s 
Department of greater importance than at any previous 
period. Never, surely, have armies depended more 
absolutely for their success upon an efficient system of 
transport than those which, during the past two years, 
have been engaged in the mountains and swamps of 
the Philippines and on the broad veldt and among 
the rugged kopjes of South Africa. 

The Quartermaster’s Department is not 
charged with the duty of providing means of transpor- 


public eye, 


as the 


merely 
tation of every character, either under contract or in 
kind 
and material of 
other duties, incidental to the equipment, housing and 
It furnishes all public animals 


which may be needed in the movement of troops 
war, but it has a great variety of 
supplying of an army 
employed in the service of the army, the forage con 
sumed by them, wagons and all articles necessary for 
equipment of 
camp 


their use, except the cavalry and ar 
tillery It 


barracks, 


garrison 
buildings; 


furnishes clothing, and 


equi page, storehouses and other 


railways and bridges; 


docks and 


constructs and repairs roads, 


builds and charters ships, boats, wharves 


needed for military purposes; and attends to all mat 


ters connected with military operations which are 


not expressly assigned to some other bureau of the 
War Department 
that we have a 


which is re 


aware of the fact 
in the Philippines, 
with supplies from this coun 


Beyond being 


considerable army 
cruited and furnished 
try, the general public has but little knowledge of the 
and entailed in the 
troops and supplies to those 
It is a fact that at one 
army transports num 


vast amount of labor expense 
mere transportation of 
far-off islands of the Pacific 

period of the war the fleet of 
bered no less than seventy large ocean-going ships, this 
being the number engaged at the time when the vol 
unteers were being brought home and the regular army 
carried out to Manila. As this work was completed 
the transports were gradually discharged from service, 
time, the fl onsists of twenty 


until the present 


six transports owned by the department, and eleven 


under charter, making a 
total of The 


operations of the Quartermaster’s Department may be 


vessels which are employed 


thirty-seven vessels magnitude of the 
that during the past fiscal year 
wagon 


judged from the fact 


was furnished by rail, water, 


Army 
18,455 animals, and 328,801 tons of 


transportation 


and stage, exclusive of the Transport Service, 


for 747,399 persons 
while the army transports carried 104,422 pas 
sengers, 13,397 310,683 freight, and 
836 packages 

The army transports range in size from the “Ingalls” 
of 1,147 tons, and a carrying capacity of 26 officers 
and 260 men, up to the “Grant” of 5,658 tons, and the 


freight; 


animals, tons of 





‘Sueridan” of 5,673 tons, the former with accommo 
dation for 68 officers and 1,836 men, and the latter 


accommodating 93 officers and 1,843 men. Six of the 
transports are of from 5,000 to 6,000 tons, these being 


the “Grant,” “Hancock,” “Logan,” “Meade,” “Sheridan” 
and “Sherman;” three, the “Crook,” “Sedgwick” and 
the “Warren,” are of between 4,000 and 5,000 tons 


burden; six vessels, the “Buford,” “Kilpatrick,” “Law 
ton,” “Relief,” “Sumner” and “McPherson,” measure 
from 3,000 to 4,000 tons burden; while five vessels, the 
“Burnside,” “Egbert.” “McClellan,” “Rawlins” and 
“Rosecrans,” are of from 2,000 to 3,000 tons. Of the 
chartered ships, two, the “Indiana” of 2,484 tons, and 
3,166 used as troop 


the “Pennsylvania” of tons, are 
ships, while the other nine, which are vessels of from 
3,500 to 


transportation of 


displacement, are used for the 
and mules, and stock 
from $650 to $700 per day 


5,000 tons 


horses live 
The chartered vessels cost 
for charter alone 

The army 
many of which like the “Meade,” 
the “City of Berlin,” had previous to their purchase 
done duty for a considerable number of years in the 
transatlantic passenger trade. Others of the trans- 
ports were vessels that, although they were built pri- 
marily as freighters, were furnished with a consider- 
able amount of accommodation carried on superstruct- 
ure decks amidships. When a transport is purchased she 
is sent to a shipyard where she is carefully surveyed 
and a very comprehensive specification is drawn up for 


transports are fine, seaworthy vessels, 


which was formerly 


her refitting and renovation. The special require- 
ments of the transport service necessitate a large 
amount of structural refitting, which, together with 


the furnishings and accommodations for officers and 
bring the cost of reconstruction to a very high 
‘iicure. In the first place, the hold of the vessel must 
be adapted to carry the class of cargo required for 


men 
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army purposes, the hatches and holds being so re- 
arranged that the stores necessary for the subsistence 
of from 1,000 to 1,500 officers and men, for seventy 
days, may be at all times accessible. This necessitates 
that about 175 tons of provisions be placed so that they 
can be drawn upon daily as required. Provision must 
be made for keeping a large amount of meat in stor- 
must be stored in gratings 


and various other special fittings 


age; vegetables special 
under lock and key; 
must be put in place. A complete system of ventilation 
has to be installed; for where such large numbers of 
men have to be confined between decks, much of the 
time in tropical climates, special appliances are nec 
essary for drawing off the polluted air and supplying 
large The ventilation usually 
consists of four fans carried on 
pable of supplying from 75,000 to 
of air per minute. The air is delivered to fore and 
aft lines of galvanized iron which extend 
the whole length of each of the living spaces. From 
atbwart 


volumes of fresh air 


deck, which are ca 


100,000 cubic feet 


conduits, 


these mains, numerous branch lines extend 
by exhausting 
ventilators. Steam 


which the air 


ship. The foul air is carried off either 


fans or by means of uptakes and 
coils are provided in the conduits by 
can be warmed, as required, in the winter. 

The distribution of officers and men and supplies in 
two of the latest and best of the transports, the “Kil 
patrick” and the “Buford,” is as follows: The hold is 
devoted entirely to freight; the orlop deck above the 
hold 


between deck is given up entirely to sleeping accommo 


contains the refrigerators and storerooms; the 
dation; the main deck contains two separate lavatories, 
two separate mess decks, and sleeping accommodation. 
The deck 
rooms amidships, and spaces for the promenading and 
while the promenade deck 
and is entirely 


spar contains the hospital, officers’ state 


recreation of the troops; 


contains other staterooms reserved 


for the use of the officers. 

One of our illustrations shows the sleeping accom 
The 
They are of a type which 


modation on the between decks. bunks are ar- 


ranged in tiers of three 


has been designed with a special view to ventilation 


was found that it was absolutely 


bunk, and at the 


and cleanliness. It 
impossible to use the old mattress 
keep the 


Moreover, in the hot and muggy atmos 


same time sleeping accommodations free 


from vermin 
phere of the tropics the mattresses were stuffy and un 
The of bunk 


type 
known as the Lane-Irwine It is car 
f 1%.-inch 


comfortable standard herewith 


illustrated is 
} 


four standees < gas-pipe The bed 


ried on 


proper consists of a stout piece of canvas laced into a 
gas-pipe frame, the frame being in turn laced to the 
sides of the bunk. These bunks have been found cool 
and comfortable in the tropics, and they have the 


great advantage that the canvas bottom can be unlaced 
and washed In the hospital the beds are, of course, 
provided with mattresses, and they are arranged only 
two deep. The floor, moreover, is carpeted with lino 
leum, and other measures are taken to provide special 
with tables and 


comfort. The mess deck is provided 


benches with folding legs, which are so constructed 


that they can be folded into a very 
in racks at the side of the deck, leaving 


small space and 
stacked away 
as shown in our illustration, a large open space for 
promenading and recreation. The refitting of the trans 
ports necessitates the thorough overhauling of the 
plumbing and piping, and the provision of many thou 
sands of feet of new lines. Much of this new piping is 
brass, and the lavatory fittings are of 
which 


of copper and 
solid porcelain instead of porcelain-lined ware, 
is found to give only indifferent service. By the time 
the transport has been thoroughly renovated and refit 
ted the cost has run up to a pretty high figure, not far 
vessels, of half a million 
refitting the “Buford” at 
Newport News being $397,637, while the cost of refit 
ting the “Kilpatrick” at the docks of the J. N. Robins 
Shipbuilding Company, of New York, was $408,000. 

It is the aim of the Quartermaster’s Department to 
run transports, if possible, with a full load of freight 
Some of the 2,000 
tons of cargo, in 1,900 


short, indeed, in the largest 


dollars, the actual cost of 


larger vessels carry as much as 
addition to a complement of 
officers and men. It has been found that if the ship has 
a full complement and full cargo, transportation can be 
carried on very much cheaper by the Quartermaster’s 
Department than it can be by shipping troops and sup 
plies by the various steamship companies. Thus, one 
voyage of the “Crook” from New York to San Juan and 
return cost $9,761.39, whereas the cost estimated at the 
current rates of civil lines of steamships would have 
been $19,907, a saving of $10,145.61. Another voyage 
of the “Crook” from New York to San Juan and back 
would have cost $26,419.29 had the men and supplies 
been carried upon regular lines, whereas the actual 
cost by the transport was $14,062.94, a saving of $12, 
$56.35. It is the opinion of Major Carroll A. Devol, 
the general Army Transport 
Service, to whom we are indebted for our illustrations 
and particulars, that although good results, as shown 
by these figures, are being obtained under the present 
system of purchase and reconstruction of ships, even 


better economy could be realized if the department! 


superintendent of the 
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own ships and embody in them all 
the experience which has been gathered in the Spanish 
and Philippine wars. In conclusion, we are glad to 
be able to state that letters 
Major Devol from both officers and men on their ar- 
rival at 


were to design its 


have been -received by 
Manila, stating that the system of acccmmo- 
dation as carried out on our transports is very success- 
ful, and that the 
dations for the men had 
at least, the best ventilated and most com- 


spaces devoted to sleeping accommo- 
indeed, been found to be, in 
the tropics 


fortable portions of the ship. 
> +o am 

Automobile News, 
struggle with Chicago’s bad streets 
Vehicle 
has decided to go out of existence. 


After a two-yea 
Electric 


the Illinois Company, operating a 


hundred auto cabs 


Word to the effect that the directors of the cab com 


pany would recommend the winding up of the com 
pany early next month was given out The directors 
say that at the present time Chicago is not ready for 
modern improvements in the way of electric cabs 
The road which has been in construction for some 


time past in Madagascar, from Tananarive to the 


coast, has recently been finished, and this will give a 


new impetus to affairs in the colony, especially in the 


matter of transportation, as formerly all the goods 


brought to the capital were taken across the country 
by native carriers The opening of the road will no 
doubt be followed by the use of the bicycle and the 
automobile A number of different transportation en 


terprises are now on foot, and several of these are to 
use automobile systems. It may be remarked that the 


last 40 miles of the road, which was laid through the 


forest, was finished in the space of three months by a 
force of 25.000 men 


Electric 
decided to adopt an electri 


rhe London Omnibus Company, in its last 


ouncil meeting omnibus 


system in preference to traction by electric tramway 
Che report concludes by demanding of the stockholders 
three 


the amount necessary for the construction of 


hundred omnibuses of small pattern, the price of each 
The total of $660,000 thus 


furnished will equip the system on a large scale. Lon 


being estimated at $2,200 


don is thus taking the lead in the question of electric 


omnibus traction, following the example of Berlin, the 


only city of Europe where the electric omnibus has 


come into use to any extent. The latter, it will be re 
membered, have been constructed by Siemens & Halske, 
most of the streets, 


and work with accumulators in 


using the trolley wire when they pass along the line 
of the tramway 

A number of automobile tours are being organized 
for the coming season. Among these may be mentioned 
The tour of 


Belgium, as organized by the Automobile Club, will 


the tours of England, Italy, and Belgium 


consist of seven stages; it is to be held in the latter 
include the 
Malines—Ant 


Liége, 75 miles; 


part of July The seven days of the tour 
First 


second day, Antwerp 


following routes day, Brussels 


werp, 26 miles 


third day, Liége—Spa, 30 miles; fourth day, Spa 
Namur, 45 miles fifth day, Namur—Charleroi, 25 
miles; sixth day, Charleroi—Ghent, 66 miles; seventh 


day, Ghent—Ostend, via Bruges, 35 miles. The prizes 


will include gold, silver, and bronze medals, besides a 


prize of $800 At Ostend, the terminal point of the 
excursion, will be organized a series of races, as well as 
an automobile 

The 


upon the 


é xposition 
Club of decided 


three champions who are to represent it in 


Automobile France has finally 


Charron, 
Charron won the cup last year, 


the International Cup race These are 
Levegh and Girardot 
and has besides made many notable records. In 1897 
he won the Paris-Dieppe race, and in 1898 the Paris 
Knyff; he 
that year. In 


victor in the Paris-Bordeaux race, and made the ree 


gained the 
1899 he was 


Bordeaux over René de also 


Paris-Amsterdam race of 


ord in two stages of the Tour de France 
Knyff in the Nice-Marseilles 
race, but won the Gordon Bennett Cup over the latter 


Last year 
he was second to René de 
and Girardot It will thus be seen that his career has 
been a successful one. Levegh commenced to make his 
record in 1898 in the Paris-Amsterdam race, where he 
was seventh, but in 1899, with a four-cylinder machine, 
from 
Shortly after he came out first 
In September, 1899, he 
made a dead heat with Girardot for the first place in 


he won the last stage of the Tour de Fratice, 
Nantes to Cobourg 


in the Bordeaux-Biarritz race. 


the Paris-Ostend, beating Charron and Lemaitre, and 
in the Last 
Nice-Turbie, and the mile 


arried off the honors in the Paris 


Paris-Boulogne was second to Girardot. 
year he won the coast race 


dash at Nice, and 


Toulouse, the great race of the year Girardot was 
called for a long time the “eternal second,” as, in fact, 
He car 


ried off his first victory in the Paris-Ostend, and then 


he was second in most of the 1898-1899 races 


in the Paris-Boulogne, after having been second in the 


Tour de France and the Paris-Amsterdam He won 


the Périgord Cup and was second in the International 


Cup race t will be seen that the Automobile Club 
has made a wise choice of the defenders of the cup for 


this year 
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To the Editor of the Sctentiric AMERICAN> 

During the past few years I have been greatly in- 
terested in naval matters, and of late I have been par- 
ticularly interested in the correspondence relative to 
our new armored “California” and 
“Maryland” types which has been published in your 
issues of February 9 and 16 and March 2. It would 
certainly seem that, in view of their great size, these 
weak in battery power. To 
correspondents have sug- 


cruisers of the 


ships are deplorably 
remedy this defect, 
gested the addition of four 8-inch guns to their pres- 
ent battery of four 8-inch and fourteen 6-inch rapid 
firers. While the adoption of this plan would success- 
fully overcome their inferiority in offensive power, it 
re-arrangement of 


your 


would also necessitate the entire 
their 6-inch and secondary batteries, with the possible 
the 3-inch rapid-fire guns. This 
weights and 


sacrifice of some of 
would re-apportionment of 
changes in design which, on consideration of the fact 


already (or 


occasion a 


that the contracts for these ships are 
about to be) signed, might be undesirable. 

Would it not be a better and simpler plan to substi- 
tute 7-inch rapid-fire guns in place of the 6-inch rapid 
firers? This would slight modifications in 


the gun positions, a reduction in the number of rounds 


involve 


of ammunition per gun, and an increase in the total 
displacement of the ship, but the enormous increase 
in muzzle energy would more than offset these incon- 
veniences. Although there is no 7-inch gun in exis- 
tence in our navy at present, I notice by your issue 
of December 22, that there is an experimental gun in 
process of construction. As it will be two years and 
a half before the batteries can be installed on these 
new cruisers, there will be ample time for the Bureau 
of Ordnance to ascertain the merits of this gun by 


practical tests, and commence the construction of 
others 

The details of the 7-inch gun are unknown to the 
writer, but it would not be unfair, it seems to me, 
that its projectile will about 175 
pounds, and that the weight of gun and 


mount will not exceed that of the 6-inch gun by mors 


to assume weigh 


combined 


than 10 tons. These dimensions are adopted arbitrarily 
as a result of observing the data of the 7.5 Vickers 
Maxim rapid-fire gun, a description of which was pub- 
lished in your issue of January 12. On our new cruis- 
ers, 140 tons is allowed for the 6-inch ammunition 
supply, at the rate of 200 rounds per gun. Thus, the 
substitution of 7-inch rapid-firers for the present bat- 
tery of 6-inchers, with the reduction of the ammuni 
tion supply to 150 rounds per gun, would make an 
weight of ammunition, 
and 140 tons in the weight of the guns and mounts, 
or 184 tons in all, a comparatively small item in a 
175 pound pro 


increase of about 44 tons in 


13,800-ton ship Also, a gun firing a 


jectile at a 2,900 foot-seconds, or more, 
would be as much superior to the 6inch gun as the 


rifle is to the 5-inch, both in penetrative and 


velocity of 


6-inch 
destructive power 

There is no cruiser afloat to-day which could stand 
up before the tremendous amount of energy concen 
trated in a battery of four 8-inch and fourteen 7-inch 
rapid-firers, and Italian 
design calls for a battery of twelve 8-inch rapid-firers) 
“California.” At some 


even the new ships (whose 
would find their match in the 
time in the near future, the many improvements in 
the resisting qualities of armor of moderate thickness 
will render the 6-inch weapon useless at the ordinary 
Indeed, | understand that it is with a 
that the 7-inch 
and 7.5-inch guns Why, then, 
do we not follow the principles of the old maxim, “An 
ounce of prevention is worth a pound of cure,” by fore 
Why do we not hold true 
1812 by placing our 


battle ranges 
view of meeting such a contingency 


have been designed 


stalling the contingency? 
to our traditions of the War of 
new cruisers in the same relative positions as our 
famous old frigates which carried 24-pounders where 
their opponents carried 18's? Why, in the name of 
common sense, do we not build ships which will carry 
heavier batteries than those of 4,000 or 6,000 tons less 
displacement which were designed three or four years 
ago? If fighting is the primary object of a warship, 
it would certainly seem that her offensive power should 
not be made of secondary importance to other qualities 
in her make-up 

Your that a 


deplorable deficiency in offensive power is also to be 


correspondents complain, and justly, 
found in the semi-armored cruisers of the “St. Louis” 
Could not their defect be remedied in the same 
that “California” and 
Maryland” types? It 


type 
manner as suggested for the 
is earnestly to be hoped that 
our naval constructors will see fit to bring these fine 
ships up to the superior standard of excellence which 


they have attained in the latest battleships 


The events of the last three years have heightened 
public interest in the navy to an unusual degree, and I 


am sure that a large number of your readers are keenly 
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interested in the naval information which appears in 
such generous quantities in your columns. 
Pau. D. Emmons. 
fast Boston, Mass. 


EKngipveering Notes, 

A controversy over the asphalt lakes in Venezuela 
has been adjusted and the case will be heard in the 
local courts. 

The Metropolitan and District Railways of London 
have suffered severely owing to the competition of the 
omnibuses and the Central London Railway. They 
have been losing at the rate of $7,000 a week for the 
last half year, and the District Railway has decided 
to adopt electric traction. The change can be effected 
at a moderate cost and in a short time. The directors 
have been given full power to raise additional capi- 
tal. 

There Substantial increase in the traffic 
through the Suez Canal in 1899. Three thousand five 
hundred and three vessels passed through the canal 
in 1898; in 1899 the number was increased to 3,607, 
representing an increase of 104 vessels and a gain 
of 657,017 tons. The average time consumed in pass- 
ing through the canal in 1899 was eighteen hours and 
thirty-eight minutes, about half an hour longer than 
was necessary during the previous year. 


was a 


The consumption of ice in Brazil is constantly in- 
This is due principally to the demand for 
ice in restaurants, hotels and other public 
Foreigners are most insistent in their calls for ice 
Our consul at Santos is of the opinion that an ice 
company would prove a profitable undertaking in that 
place, the use of ice being practically unknown in 
the fish, vegetable and meat markets. He also thinks 
the American refrigerator would sell well in Brazil. 


creasing. 
places. 


The first stone bridge with ring stones built in the 
united States is claimed by the town of Ipswich, Mass 
It was built by the town and county in 1764. The build 
er was Col. John Choate. There are two spans, each 
of 28 feet. When the time drew 
work to be removed the inhabitants of the town became 
greatly excited, and people thought it would not stand 
its own weight. Col. Choate had his horse ready to 
take him out of the country if the bridge fell. The 
falsework was successfully removed, however, and the 
bridge still stands, although it trembles a little with a 
heavy team. It was widened in 1838. 


near for the false 


It is proposed to renovate London Bridge at a cost 
of $500,000. The to be widened from 
their present width of nine feet to fourteen feet. A 
the parapet 


footways are 


new granite corbeling is to be provided; 
will be reconstructed upon an open design soe that the 
dust may escape into the river below; and the center 
of the bridge is to be brilliantly illuminated. The 
question arose as to whether the existing foundations 
of the structure would be sufficiently strong to sup 
port the suggested of Sir 
Benjamin Baker, who made a careful survey of the 
bridge, is affirmative it is 
the work immediately. When the Tower Bridge was 
opened, it was generally that the 
means of communication between the north and south 


additions, but the report 


proposed to carry out 


considered new 
sides of the river would considerably relieve the stress 
of traffic over London Bridge, but the decrease in the 
traffic over the latter bridge is scarcely appreciable. 


A new English port of call is to be established at 
Dover for the transatlantic liners plying between 
New York, Germany and Holland. The scheme has 
been in embryo for several years, but the construc 
tion of necessary accommodation for the vessels, in 
which the port is at deficient, would have 
entailed such a heavy expenditure that it was aban 
doned. Since the Admiralty Department commenced 
operations upon an immense national harbor, the con 
tract for which amounts to $20,000,000; and have 
notified the municipal authorities that the Admiralty 
which is at present used as a landing stage for 


present 


pier, 
the steamers plying across the Channel, will be re 
quired for national purposes; and that there was con 
siderable danger of the shipping trade of Dover being 
transferred to another port containing better accom 
modation, it has been decided to carry out immediately 
the construction of docks, piers, warehouses, etc. A 
new pier for the berthing of the steamers is to be 
erected and will be completed in about four and a half 
years’ time. it will extend parallel with the preseni 
Admiralty pier, and will be 1,600 feet in length, and 
350 feet in width. There wil! be eight sets of railway 
tracks to provide accommodation for ten or twelve 
trains at a time, and there will aiso be four jianding 
stages for the steamers. The pier for its entire length 
will be covered, thus converting it into an immens 
railway station The building of this part of the 
work alone will amount to $1,110,000. A plier has just 
been completed at a cost of $2,750,000, An extensive 
space extending to 14 
which 


commercial dock with quay 


acres, which is in course of construction, and 
will provide berthing accommodation for vessels of the 


proportions of the “Oceanic,” will cost $6,250,000 
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A PECULIAR RAILROAD ACCIDENT 
Unfortunately, railroad accidents are not of great 


rarity in the United States. One of the most peculiar 
accidents which has occurred in some time took place 


at White Pigeon, Mich., February 23, on an embank 
ment on the main line of the Lake Shore and Michigan 


Southern Railway, close to a junction. An engine 


pushing a snow-plow came into collision with a freight 
engine standing still, and the snow-plow ran under 
the locomotive of the freight train, which rose 
in the air and landed on top of the other engine 
pushing the plow, as shown in our en 
graving Two trainmen riding on the 
top of the plow were killed, and the en 
gineer of the engine which landed on 
top escaped unhurt The fireman also 
jumped, and escaped with slight bruises 

— eee 
THREE CHARACTERISTIC TYPES OF 

AMERICAN DINOSAURS. 

BY J. CARTER BEARD. 

THEIR EVOLUTION, 
Modifications in the structure of ani 





mals, fitting them to procure with the 
least possible difficulty the food upon 
which they subsist, afford unfailing keys 
to the history of the development and 
character of their environments 
Selecting an extreme case for illustra 
tion, the tardigrades, the gradual change 
in the surroundings of the tribe can be 
reacily enough reasoned out in the trans 
formation of one branch of the phyllo 
phagous bruta, the enormous megathe- 
riods, with their peculiar conformation, 
allowing them to sit upright, kangaroo 
like, and reach from the earth, pull down 
and devour the foliage of the trees, to 
animals measuring less than three feet 
in length, the sioths, with radically different methods 
of procuring the same kind of food So perfectly 
have the latter become fitted to a leaf-eating, arboreal 
life; so complete is the adaptation of the sloth to the 
nature and habit of growth in the trees in which it 
lives, that ite organism, in its entirety and in every 
least part, demands a vast primeval forest of many 
branched trees where the animal can pass its whole 
life, migrating from one contiguous bough to another 
in search of fresh food supplies, without having any 
more cause to feel ite deficiency in not being able to 
progress over the ground, to which it need never 
descend, than the seal or the dolphin in not being able 
to range over fleld and forest 
The reverse of this rule is obviously true, The more 
perfectly we become acquainted with the nature of the 
food supplies of any species or of any race of animals 
the more unfailingly we can trace the evolution and 
describe the development of the type which forms the 
subject of investigation A remarkable uniformity is 
observable in the conformation of the great terrestrial 
reptiles of the Mesozoic era Its character reminds 
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us, in a general way, of the plan of structure of the 
megatherium, insomuch as the comparative weight 
and strength and development of the hind quarters of 
the great reptiles afford absolute proof that they also 
must have sat upright, tripod fashion, supported by 
their hind legs and powerful and massive tails. 

In the case of the megatherium, it is quite possible 
that the peculiarities of its structure point to the 
selection of some particular sort of vegetation. Mr. 
Woodbine Parish thought it was the agave, or Ameri- 
can aloe, upon which it fed, but in the case of the 
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dinosaur shown in our illustration, Ceratosaurus nasci- 
cornus, which reached a length of twenty-two feet, 
By assuming an upright position, this and other dino- 
saurs were, it is likely, sometimes able to elude their 
prey. 

DESCRIPTION OF THE THREE TYPES. 

Largest of all quadrupeds that ever trod the earth, 
the enormous brontosaurus, which reached the length 
of from sixty to perhaps seventy feet, and certainly 
weighed more than twenty tons, presents one of the 
most perplexing problems ever offered the paleontolo- 

gist. How such an immense mass of al 











WRECK OF TWO ENGINES AND A SNOW-PLOW, WHITE PIGEON, MICH. 


dinosaurs there was no alternative. 

The sparsely-branched and columnar forms of vege 
table growth which afford little accommodation to 
arboreal animals consisted principally of Gymno- 
sperms, especially of Cyads, which at this period 
reached their highest development, mingled with 
palms, tree ferns, many species of Filicine of lesser 
size, giant equisetums, liverworts, club mosses, and 
some herbaceous and some aquatic plants. The 
straight, upright shafts of the larger forms of plant 
life arose from the naked soil, for grasses had not yet 
clothed the earth 

Almost the only food supply the vegetable world 
afforded was the leaves, shoots, and young twigs of 
such trees as then grew, and to reach these required 
the great stature and peculiar build of the herbivorou 
dinosaurs 

The bipedal habit acquired by browsing upon the 
tall vegetation also gave them an extended range of 
vision, and to some extent insured their safety against 
the stealthy and undetected approach of enemies, prin 
cipal among which was probably the large carnivorous 
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most brainless living flesh, with, so far 
as is known, no means of defense or 
refuge of escape, except taking to the 
water, in which he could be followed by 
powerful, agile, and more intelligent 
foes, escaped almost immediate extinc- 
tion passes conjecture. How such an ani 
mal could stand upright upon dry land, 
under the terrible stress and pull of 
gravitation, which would put to the se 
verest test the strength of cohesion of 
the mere flesh, muscle and bone of which 
he was built, is a question not easily 
answered, Paleontologists have - lately 
been inclined to believe that the bronto 
saurus never came ashore, but an animal 
with four well-developed legs and feet 
formed for walking seems scarcely built 
for an exclusively aquatic life, and noth 
ing that is known in natural history af- 
fords a parallel for such a state of 
things. The great beast, with its great 
body, long neck and disproportionately 
small head, is in the water at the left of 
the illustration 

Nearer to the foreground on shore is 
seen the great horned dinosaur, Cerato 
saurus nascicornus, dwarfed in appearance here by 
comparison with the much larger brontosaurus beyond 
him. Small as he looks, however—and must look, to be 
in proper proportion to his companion—he measures 
no less than twenty-two feet, a rather formidable size 
for such a beast of prey. In addition to the large and 
trenchant array of teeth with which his massive jaws 
are furnished, he bears a stout horn, like that of a 
rhinoceros, projecting from a space jus* above his nos 
trils, and which must have added materially to his 
powers of offense and of defense. 

The fore limbs are extremely small, it will be no 
ticed, in proportion to the rest of the animal, and 
could never have been used for support, though they 
might have been of assistance to the ceratosarus in re 
taining a hold upon his prey rhe animal must, in pro 
gressing, have always walked upright, dragging his 
massive tail behind him. 

But, without doubt, the strangest animal ever known 
to have existed upon the face of the earth is the gigan- 
tic armored dinosaur shown somewhat in the distance 
upon the bank of the lake in our picture. This is the 
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The entire length of this dino 
saur was thirty feet or more. The stegosaurus, instead 
of being entirely defenseless like the immense bronto- 


Stegosaurus ungulatus 


saur described above, was provided not only with a 
complete osseous dermal covering, but with a series of 
large, erect, bony plates, protected by a thick, horny 
covering, extending along the back and part of the tail, 
and further to the end of the tail by four pairs of 
spines of great size and power 

We are, in this animal, confronted with a strange 
reversal of the first and governing principle of con- 
An en- 
largement of the spinal cord in the pelvic region, giv- 


struction common to all modern vertebrates. 


ing a reinforcement of nervous power to the generally 
disproportionately large hinder half of dinosaurs, is in 
a number of species quite apparent, but in the stego- 
saurs the development of the lumbar region takes com 
plete precedence of the fore part of the animal. The 
head—so diminutive in proportion to the entire bulk 
of this colossal reptile that it becomes a problem how 
a sufficient amount of food to sustain and nourish the 
enormous body could have passed through the jaws 
contained a brain which, taking the proportional size 
of the two creatures into consideration, was one hun- 
dred times smaller than that of an alligator; but, as 
is well known, a second brain, twenty times greater 
than that contained in the skull, found place in the 
sacral cavity, and governed and intelligently directed 
the movements of the hind limbs and the armed tail of 
the monste! 
—_-+ +> — 
THE NEW STREET RAILWAY TUNNEL UNDER 
BOSTON HARBOR, 
ny J A. PTEWART 

Street railway expansion has been going on rapidly 
in Boston by underground, elevated, and surface lines, 
Its latest and most interesting development is the new 
tunnel under the harbor from the South Ferry, on 
Atlantic 
peninsular district known 


Avenue, to the 


as East Boston 

When the Boston sub 
way was built a few years 
ago, it was suggested that 
it would prove but the 
beginning of a network 
of subterranean avenues 
which would underlie the 
entire city a statement 
which recent movements 
seem to have justified 

The legislative act of 
1894, which authorized the 
people of Boston to ap 
point a Transit Commis 
sion to construct a sub 
way under Boylston, Tre 
mont and various streets 
in the north part of the 
city to the Union Station 
also empowered that body 
to build the tunnel under 
the harbor to East Bos 
ton 


Work on the construc 


tion wa begun May 
1900. The portion of the 
work then commenced 


in Maverick Square and 


Lewis Street, Ea jostor-—-was not difficult of con- 


struction The engineering problems, as the work 


could be in open cut, were an ordinary nature. The 
excava'ing for the incline in Maverick Square was 
done without timbering the trench, and the earth was 


shoveled into carts the sidewalls of the incline are 
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of concrete, faced with granite and surmounted by a 
granite coping. Granite also surrounds the portal. 
The subway or covered portion of this section is a 
concrete monolith. Nuts and washers are embedded in 
the masonry to admit of the use of steel tie-rods for 
increasing the strength of the roof, if deémed desir- 
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able. The grade is 5 per cent, and the bottom of the 
masonry invert is about 39 feet below the surface of 
the street 

In preparing to put in place the masonry for the 
covered portion, the bottom of the excavation was 
graded, and three thicknesses of tarred felt were laid. 
They were thoroughly pitched together, and when the 
pitch had hardened, the concrete invert was put in 





and 6-inch back walls were carried up a convenient dis- 
tance, the sheeting being removed and the trench re- 
braced as was necessary. The back walls were plas 
tered with a rich Portland cement plaster, and against 
this the main wall was built Wooden centers were 
used, and work on each section of the concrete arch 
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was carried on continuously until its completion. 
Beginning in Maverick Square, the Kast Boston tun 
nel runs under Lewis Street, Boston Harbor, and, on 
the Boston side, under Eastern Avenue, Fleet and 
Hanover Streets, to Friend Street, where it connects 
with the subway system. The tunnel proper lies be 
tween the two South Ferry slips, a distance of about 
2,250: feet. 

In considering the important question of construc 
tion, the Commission was greatly aided by the experi 
ence of foreign cities as personally investigated by 
Chief Engineer Carson. Cast-iron twin tubes, of 10 to 
12 feet in diameter, are used in the Glasgow street 
railway tunnels and in the London Underground Road, 
which passes under the Thames. Comparing the rela- 
tive merits of twin tubes or a single wider tube, the 
Commission came to the conclusion that, although a 
wide tube would be more costly and would have less 
favorable grades than twin narrow ones, the wide 
tunnel would conduce more to the comfort of passen- 
gers, would be much more satisfactory to the public, 
and would be more in accordance with the work pre- 
viously done by the city. 

The Boston Harbor tunnel is an arched structure 
for two electric railway tracks. The thickness of the 
roof of earth over the outside of the arch of the 
tunnel under the harbor is from 16 to 18 feet. Above 
this, in the deepest part of the harbor, is 385% 
feet of water at mean iow tide. The tunnel under 
the harbor is about 20% feet high inside; about 28 
feet wide, and about 2,250 feet long. Its walls are 
33 inches thick at minimum measurement. 

The tunnel, on the Hast Boston side, has grades 
from 4.7 to 5 per cent. At a point 250 feet souchwest- 
erly from the Harbor Commissioners’ line it is about 
100 feet lower than in Maverick Square. A length of 
about 1,350 feet in mid harbor is nearly level. Short 
length grades of & per cent occur on the Boston side, 
caused by the interven 
tion of Commercial Street, 
where the east-bound plat- 
form is immediately below 
that for the west-bound 
cars, their depths below 
the street being respective- 
ly 66% and 50 feet. There 
are pumpwells and cham- 
bers under the harbor. 

In constructing the tun 
nel the shaft in Lewis 
Street was sunk to grade, 
and sidewalls were com 
menced in small tunnel 
drifts. A steel roof-shield 
spans these sidewalls and 
is pushed forward on them 
by means of hydraulic 
jacks. As the roof-shield 
is advanced step by step 
the arch is put in place in 
side. An airlock is built 
at a distance of 100 feet 
within the tunnel, by 
means of which air may be 
compressed to the degree 
necessary to prevent any 
objectionable flow of water 
into the working portion 
of the tunnel. A most in- 
teresting and important feature of the tunnel is its 
arrangement as to ventilation. In respect to good air, 
it is well known that the Boston underground system 
cannot be rivaled by any of its contemporaries. The 
City and South London Railway, 3% miles long, con- 
sists of two cast iron tubes about 11 feet in diameter 
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THE MONOLITHIC, CONCRETE, ROOF OF THE TUNNEL, 
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Through these tunnels, at an average depth of 50 feet, 
the cylindrical cars are run by electricity Each small 


car pushes, piston-like, a column of air before it, the 
vacuum being supplied by fresh air from the rear 
If it was not necessary to close the cars on account 


of the draught the arrangement would be completely 
satisfactory But by reason of their small size the 
iilr within soon becomes impure though that in the tun 
nel is good 
The tunnel under the Mersey has two stations 80 
feet underground and about a mile apart. Near each 
of thes tations there are ventilating fans, which 
draw the vitiated air from the tunnel, fresh air to 
supply the requirement passing in through the sta 
tions rhe tunnel, however, is traversed by steam 
cars, which render almost any system of ventilation 
practically ineffective 
In addition to the absence of steam and smoke the 
East Boston Tunnel has all the advantages of a scien 
tifle ventilation. Ventilating chambers are constructed 
on each side of the harbor Ventilation is effected 
by a segmental duct of about 45 square feet area in 
the top of the tunnel Near the middle of the harbor 
this duct communicate with the tunnel underneath 
by a doo rhe shore ends of the duct open into the 
ventilating chambet through which the air can be 
drawn out The air enters from the open end of the 
tunne! in Maverick Square, and at or near the Com 
mercial Street station it passes through the main 
body of the tunnel, enters the door in the duct, and 
returning to the shores is drawn out through the 
ventilating chambers 
rhe estimates place the cost of construction to the 
city at about $2,700,000 The work is in charge of 
Chief Engineer Howard A. Carson, who has already 
rendered the city excellent service as superintendent of 
main drainage yetem, as engineer of the sewer 
me wf the Charles and Mystic Valleys, and in the 
Heston Subway work 
ee 
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An ingeniou yatem of electric lighting, called the 
lectric lighting board has been recently patented 
by a company in London, by means of which it is 
possible to obtain a wide range of curious and novel 
lighting effect juickly and cheaply without in 


volving the employment of any special appurtenances 


or necessitating any wiring rhe lights may be also 
placed at any point nd can be removed to other 
portions of the board as frequently as may be desired 
without he lightest delay ind with the certainty 
that they will light up The board to carry the lamps 


is covered with a face of cork and rubber Beneath 


this substance is fixed a number of wires in a warp 
and embedded in asbestos The lamp utilized is of 
the ordinary incandescent type, differing only in the 





fact that a specially milled shoulder is attached to 
cap and plug, from which project two sharp pins 
ro place the imp in position it is only necessary to 
pres these pir into the permeable coating of the 
board, and ectly the pins touch the wires beneath 
the circuit | ompleted, and the lamp lights up. No 
fixing of the lamps in sockets is required, because a 
sufficiently strong hold can be effected by pressing 
the lamp into the rubber and cork rhe numerous 
advantages accruing from this system will be readily 
recognized, since it dispenses with the employment 
of lamp holders, sockets, fixing, tapping, and so forth. 
Consequently the cost of material is greatly reduced 
and no technical knowledge or skill is necessary in 
fixing the lamps rhe presence of asbestos obviates 
all danger from combustion, which is liable by the 
formation of the are caused through breaking the 
electrical circuit by displacing the lamps. It is also 
impossible, owing to the system of wiring adopted 
to cause a short circuit The electrical resistance is 
high The purposes for which this system can be 
adapted are innumerable, especially in those installa 
tions where great illumination is desired, or the trans- 
position of the lights On such a board words 
may be displayed in electric light and altered when 
ever desired The system can also be used for fillet 
ing mouldings, or other decorative purposes It 
also lends itself to scenic effects upon the stage or 
for temporary lighting The company have also com 
pleted experiments by which a narrow electric light 
ing tlexible strip of any length is available for decora- 
tive or other purpose 
——— OS 

The American Geographical Society will move into 
its new building in 8ist Street, New York, some time 
in May or June. The new structure is a very hand 
some one. There is no special assembly room, and 
the numerous lectures will be given in outside halls, 
as usual. A room capable of holding 300 persons has, 
however, been provided. The principal rooms are the 
reading room, the library and the parlors. The ex- 
penses for the new building are being paid out of a 
fund of $100,000 donated by Gen. Cullum and othe: 
contributors. The society has about 1,200 membe: 
It was founded in 1862. 
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A NOVEL PIPE AND STUD WRENCH 
A recently-patented pipe and stud wrench invented 
by M. Z. Viau, of Malone, N. Y., is characterized by a 
novel construction which enables the jaws to grip a pipe 


or stud in various positions and to adapt themselves to 
pipes widely different in size 

As shown in our illustrations the end of the wrench 
handle is formed with two toothed arms, between 
which a toothed movable jaw is pivoted, having an 
opening for the reception of a %-inch stud 

The arrangement of parts is such that the movable 
jaw can be made to assume four positions relatively 
to the toothed arms and that a pipe can be gripped 
in any one of six positions of the movable jaw without 
reversing the jaw The wrench automatically adjusts 
itself to the size of the pipe or stud. But one hand is 
necessary to operate the wrench, since by passing the 
pipe through the opening in the movable jaw the pipe 
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may be gripped simply by turning the wrench to one 
ide or the other Owing to the shape of the working 
ice of the movable jaw the wrench can readily engage 
a pipe laid flat against a wall or floor 
—_ —__—__—_®-e-e  — 

AN AUTOMATIC WEIGHING. MACHINE FOR LIQUIDS 
in sugar making, before the losses in manufactur 
can be determined, the weight of the raw sugar must 
be known \ perfectly trustworthy and satisfactory 
method of weighing the sugar present in the cane 
would be of immense value in determining the losses 


n clarification, filtration and concentration, in boil 


ing to grain and in curing, and in waste molasses 
With losses ascertained, the undetermined loss in the 
raw sugar can be easily computed And thus the 
sugar manufacturer can exactly determine what his 
loss may be and how it may be reduced to a minimum 

To measure these losses by volume is a method 
which is difficult and a!most impracticabl For that 
reason Mr. Christian J. Hedeman, a Hawaiian inventor 
connected with the Honolulu lron Works, has resorted 
to the simpler and more efficient method of weighing 
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the raw juice, sirup or molasses. His machine has 
proved of such service on sugar plantatior of the 
Hawaiian Islands, that it will be introduced into the 
United States by the Krajewski-Pesant Company, of 
32 Broadway, New York city 

Mr. Hedeman’s machine comprises a tilting tray 
divided into two compartments into which the juice 
to be weighed flows from a supply-pipe. Zach com 
partment has an outlet which discharges into the 
casing or receptacle by which the device is inclosed 
Extending longitudinally through the tray is a pipe 
partially filled with mercury, which serves as shifting 
weight to weigh off the juice and balance the tray. 
Two air-cylinders are located at opposite sides of the 
fulerum of the tray; and in these cylinders are pis- 
tons connected by a stem actuated by the tray-trun 
nions 

Che liquid runs into the compartment of the tray 
which happens to be uppermost. When the weight of 
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the liquid is balanced by the mercury in the pipe, the 
tray is tilted by the additional liquid which flows into 
the compartment So sensitive is the device that a 
very small additional amount of liquid suffices to tilt 
the tray The filled compartment, then lowermost, 
discharges its contents, and the other compartment, 
now uppermost, is filled rhe air-cylinders described 
prevent the tray from coming to rest with a heavy 
shock and do not operate until the partition between 
the compartments has passed the stream of liquid. 
Thus an error, due to friction, produced by pressure in 
the air cushions is avoided 

An automatic cut-off can be employed to make the 
machine even more accurate And a register can be 
used to record the amount weighed. The machine can 
be very simply cleaned and adjusted and can be util 
ized in refineries, breweries, tanneries or distilleries 
for weighing liquid ranging in thickness from mo 
lasses to water 

- > -0e-e — 
Electrolytic Sugar, 

M. Dupont made known to the Congress of Chem 
istry, which assembled on the occasion of the Exposi 
tion Ly La Nature the results of his researches 
upon the extraction of different sugars by electrolysis 
rhe electrolyzer consists of a wooden trough divided 
into three compartments by porous partitions made of 
parchment paper or porcelain or asbestos. The elec 
trodes consist of metallic plates that vary according 
to the object to be attained (platinum, aluminium, 


lead, zine, ete.) A current of 15 volts, and of a 


density of from 25 to 30 amperes per square meter of 
anode is employed 

In order to obtain sugar from cane or beets, the 
saccharine juice is placed in the central compartment, 
and the end compartments are filled with water, 
Under the influence of the current, the albuminoild 
substances of the juice coagulate and precipitate, and 
the salts are decomposed The juice becomes clear, 
limpid and colorless, and no longer contains anything 
but sugar and a few traces of organic matter plus a 
little lime and magnesia By the term “sugar” is to 
be understood all kinds of sugar rhere is no osmosis 
through the partitions In the end compartments 
accumulate the soda, potassa and ammonia 


It is possible that the process studied by M. Dupont 


may be applicable industrially rhe future will in 
form us as to that But, however that may be, it Is 
already very advantageous as a means of analysis, It 


permits, in fact, of rapidly searching for, isolating and 
making a quantitative analysis of the various sugars 


that may exist in a large number of plant 


-~-o.- 


A scientific party sent out by the United States Geo 
logical survey will travel by dog sledge over Alaskan 
ice bound for the Koyukuk River, 700 miles long and 
one of the two largest northern tributaries of the 
Yukon Some miners in 1898 found pay dirt up this 
river on the gold belt that runs through Alaska \ 
large camp is there now, and the miners are doing 
well. Some distance below the mining camp the Alten 
kakat tributary joins the Koyukuk, and here a large 
supply of provisions was cachéd last summer fer the 
use of the exploring party that is just starting out on 
its journey This party is to travel from the mouth 
of the Altenkakat to the shores of the Arctic Ocean 
It is a virgin field for explerers. The main purpose is 
to look for new gold fields, which, it is believed, may 


exist in the unknown region The geology of the 
country will also be studied and geographic features 
delineated The results are likely to be very interest 
ing and valuable D. J. Peters, of the Geological Sur 


vey, who will be the leader, left Washington last week 
for Seattle, whence he and his seven assistants will 
sail for Alaska 
—~> +--+ 
The Current Supplement, 

The current SurrpLement, No. 1316, opens with an 
article on “Automatic, Changeable Electric Signs,” 
giving details of the Mason Monograms. “American 
Engineering Progress.—I—Present Conditions,” is re 
ferred to elsewhere in this issue. “The Education of 
the Shipbuilder” is a paper by J. H. Biles. “The Manu 
facture cf Starch from Potatoes and Cassava” is ac 
companied by a number of engravings. “Some Animals 
Exterminated During the Nineteenth Century” is an 
interesting article. “The Naval War Game” describes 
this very curious game The usual “Trade Sugges 
tions from United States Consuls” and “Trade Notes 
and Receipts’ are published 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements, 
DRAFT-EQUALIZER,.Jonn Rusk, Cheney 
ville, Ill The draft-equalizer is particularly 
adapted for use on gang-plows, and serves the 
purpose of equalizing the strain and avoiding 
side draft i 


ie whiffletree is so mounted that 
the pivot is located between the ends. With 
one end of the whiflletree, draft devices are 
connected A second whiflletree is employed, 
pivotal! mounted at one of its ends With 
the other end of the second whiffletree, draft 
devices are also onnected A connection is 
formed between an intermediate point on the 


second whillletree and on the end of the first 


whiflletree opposite 1e end bearing the draft 
devices Ry this arrangement the draft is 
effectively equalized, and the vehicle or other 
implement moved regularly and without uneven 


strains on the team 





Engineering Improver *. 
ROTARY ENGINI Sint I KOCHENDAR 
rex and Rauru Db. tl i Hollidaysburg, Va 


Chis improved rotary engine includes a casing 


having a cylinder in which an eccentric piston 
I 











works The steam-chamber has a way for the 
abutment-valve Steam-passages communicate 
with the way at thel pposite ends and with 
exhaust-ports The team-passages are con 
trolled by valves In | opposite faces, the 
abutment-blade is provided with recesses for 
the passage of the eam, and is arranged at 
its Inner end to bear against the eccentric pls 
ton wo piston ’ employed, so arranged 
that before rae eacl it exhausting- point 
the other is belng acted on by live steam llence 
there is a con " ‘ nh action on the engine 
and a conatany, posith yperation of the shaft 

VALVE «GEARING AND REVERSIBLE 
VALYVI PRANK M KENNEDY Clarendon 
Ark It has been the nventor's purp to ce 
vise a reversibie valve titable for employment 
in oll regions where implicity of construc 
tion, ease of operation 1nd minimum expense 
of manufa ine ire essential features he 
valve rm pt ated by 1 rod having rotary 
movemen A pinion | ecured on the valve 
red, and engage he gent n the valve Uh 
valve is rotated from its operative position, and 
transpose th steam and exhaust porta to co 
inclde with the ' ind exhaust ports of the 
ylinder, acdimitting eam for either motion \ 
everse movement in be given to an engine 
in infanes y he tative movement of the 
slide-valve throttle the admission of steam 
int he cylinder, decreasing the alr as desired, 
gaging and mitre t he velocity 

v icie Appliances, 

WAGON-BRAKI Epwarp I Moorn, Sun 

dance, Wyo rhis brake is of simple construc 


tion, and can be readily applied to any wagon 





to act lv while travell down 


e of the brake on the 


grades 





wheels is 1 more or less by the degree 
of inclination and the load weight When it 
is desired to back the vehicle, the brake is pre 
vented from operating 


MOVABLE VEHICLE-SEAT Joun CC. LAM 


neERT, Tonica, Il It is the Inventor's purpose 
to provide a third seat for one-seated vehicles 
which is normally located in a central aperture 
in the main sea but is so adjustable that it 
can be shifted in front of the main seat, oppo 
site the aperture Thus, a third passenger can 
be accommodated without crowding the other 
two occupants of the vehi 

BICYCLE -FRAMI MEMBER James H 
SUTHERLAND, Cal higypt This invention 
provides an. improvemen n forks for bicycles 
rubula howe members ind tubular upper 


members comprise the fork rhe upper mem 


~ 


bers are semi-cylindrical lamping-crown 








or block eng s he ul s a the lower 
side, and has colla t its ends to embrace 
the lower members of the fork \ sleeve en 
gages the members at the bend, and has por 
tions extended through the ollars and then 
turned outward A latch turns outwardly 


By the method of fastening the members tn 
the device as described, no brazing or soldering 
is necessary 
Mechanical Devi 
ADDING APPARATUS Freverick HU 
Sanpuerr, St. Louis, M Mr. Sandherr has 





invented an improvement in adding-machines 
having recording or printing devices co-ope 


rating with the printing device of a_ type 


writer and including n tl embodiment a 
total mechanism It therefore follows that 
the machine an be employed for ordinary 


y adding for tabulating 





writing for 


the figures of addition and striking the total, | 


and for producing the text, the tabulated fig 
ures, and the totals of such accounts as may 
be desired 


AUTOMATIC ORDNANCE OF LARGE CAL 





IBER CONSTANTI HANNEKEN, Berlin, 
Germany The nove features of the inven 
tion are to be found in a ingenious arrange 
ment of recoil and loading cylinders When 
the gun has been ed and recoils, the piston of | 
the recoil-cylinder | ked in place by a pawl, 
whereby the plece is preve ed from returning 
to the firing position for ve time being rhe | 
air compress by the recoil-piston passes to a} 
collecting-cham bet ind i there imprisoned 
In loading the gun, the llected compressed 
air is admitted imultaneously both to the 


loading cylinder and recoil cylinder but the 
gecoil-piston being still locked by the pawl, the 


the position into which 


the end of its stroke, and a projectile has been 
| inserted in the breech, the pawl 
projected into bat 
tery by the pent air in the recoil-cylinder 


0 provide a wrench which will engage 
opposite points and exert 


hold on a pipe, the jaws yield slightly so that 





gulating the feed of 


having two or more retarders on opposite sides, | 


stamps are automatically 


animals. Or, if it be so desired, small stock, 
such as calves, may pass through, but large 
stock restrained. 

FENCE-POST.—PauL P. IL. Fyrr, Concord, 
N. C. In this invention Mr. Fyfe has sought 
to provide a means whereby a fence-post hav 
ing a screw-base can be forced into the ground 
either by hand or by a draft-animal. One of the 
features of the invention is the provision of a 
support and guide for the post while it is being 
placed in position, which guide and support 
can be readily applied to the post and quickly 
removed 

CAN-OPENER.—WiLt1amM A. Hunter, One 
onta, N. Y. This can-opener can be used to 
open polygonal or round cans, the head being 





cut out close to the sides or at any distance | 
from the sides. A right or left hand cut can | 


be made on a prescribed circle at any place in 
a can. The pivot-point of the device can be 
extended to accommedate the opener to large 
«dd cans 

RAILROAD-TICKET Grorce W CRAIG, 
Provo City, Utah Mr. Craig's present inven 


si 





tion is an improvement upon a ticket which | 


he has already patented In the former con 
struction it was sought to provide a ticket 
form available, by appropriate punch- marks, 
for travel between various points, The ticket 


jagent was able to give the passenger (with 


only one form of ticket) a choice of any of the 
routes available for the particular Journey in 
tended. The present invention has for Its ob 
ject mainiy to facilitate the selection and des 
ignation of the raltlroad lines available, by 


| grouping the names of the lines In the order 
jin which they are used 


VENDING - TRAY Frank 2B, CLAGaRTtT 
Manhattan, New York elty Mr. Claggett’s in 
vention is a tray or receptacle for holding pea 
nuts and for keeping them warm; and the 
object is to provide a simple means for draw 
ing the nuts toward the outlet end of the tray 
or receptacie upon opening the cover This 
object is attained by the employment of shafts 
extended across the tray or receptacle and pro 
vided with fingers The shafts have connect 
tion with a swinging door, whereby they are 


rocked and then moved forward toward the 


opening of the tray 


Designs. 

SOUNDING. TOY James 8. Parrex, Room 
100 Bquitable Building, Baltimore, Md rhe 
sounding-toy consists of a block or head of 
metal designed to be applied to the end of a 
cane and receive an explosive cap which may 
be exploded by striking the head againat the 
pavement rhe head is of a novel design, and 
includes a central seat for the cap and a num 
ber of lateral vents for the escape of the 
products of explosion, and also a tapering form 
of a cap seat with a countersunk upper wall 
to secure the ejection of the exploded cap by 
the force of the explosion 


Nov Copies of any of these patents will) 


be furnished by Munn & Co. for ten cents each 
Please state the name of the patentee, title 
of the invention, and date of this paper 





precipitating-tank 


upper end of the precipitating 





| 
| 











NEW BOOKS, ETC. 


UreBerR DIE ENTWICKELUNG DER EXAKTEN 
NATURWISSENSCHAFTEN IM 19. Jahr 
hundert. By J. H. van 't Hoff. Ham 
burg and Leipzig; Leopold Voss 
1900. Price 25 cents. 

Physics and chemistry receive the largest 
share of Prof. van ‘t Hoff’s attention, as was 
to be expected While pointing out the fact 
that there is not always a clear line of de 
markation between these two sciences, the 
author offers the very good definition that 


| physics is the science of the transmutation of 


energy, while chemistry is the science of the 
transmutation of matter 


Die Evexvricirat. Eine kurze und ver 
stindliche Darstellung der Grund 
gesetze sowie der Anwendungen der 
Elektricitéat zur Kraftibertragung, 
Beleuchtung, Elektrometallurgie, 
Galvanoplastik, Telegraphie, Tele 
phonie und im Signalwesen. Sechste 
Aufilage. Vollstindig neu bearbeitet 
von Dr. Alfred Ritter von Urbanitz 
ky Ehemals von Th. Schwartze, 
E. Japing und A. Wilke 163 Illus 
trations. Vienna: A. Hartleben, 1900. 
Octavo. Pp. 160. Price 50 cents 

Dr. Urbanitzky seems to have given a very 





good elementary exposition of the various ap 
plications of electricity in modern industry 
rhat the book has passed through six editions 
is In itself a sufficient recommendation 


Practica, Coat Mixine. A Manual for 
Managers, Under-Managers, Colliery 
Engineers, and Others By George 
L. Kerr, M.E., M. Inst.Min.E. Lon 
don Charles Griffin & Company, 
Limited. Philadelphia: J. B. Lippin 
cott Company. 1900 520 figures 
and diagrams. Pp. 462. $4 

In the present volume English practice Is, 
of course, described, but the author has pro 


which will surely be valuable 





duced a beo« 
even to mining engineers in our own country 
rhe subject is adequately treated in all of Its 
phases, and especial attention is given to such 


subjects as timbering, winding coal, haulage 
pumping, ventilation, safety lamp 1 il 
rangements, coal cleaning, surveyin ling 
ete The book is profusely illustrated by 5209 


engravings 


le 





Business and Personal Wants. 


READ THIS COLUMN CARBFULLY.You 
will ttad inquiries for certain classes of articles 


} numbered in consecutive order. If you manu. 


facture these goods write us at once sad we will 
send your name and address to the party desiring 
the information, In every case itis neces 
sary to give the 1 ber of the inquiry. 
MUNN & CO,” 








Marine lron Works. Chicago. Catalogue free, 


Inquiry No. 197.—For manufacturers or importers 
of crystals for odometers. 


Yor mining engines, J, 8. Mundy, Newark, N. J 


Inquiry Ne. 198,—For machinery tor making saw- 
dust briquets for use as fuel 


“U. 8." Metal Polish. lodianapolis. Samples free 

Inquiry Neo. 199.— For manufacturers of padjocks 
for use in lockers, no two keys to be alike, but with one 
master key. 

WATER WHEELS. Alcott & Co., Mt, Holly, N. J. 

Inquiry Re. 200.—Por manufacturers of wagons 


}and bugpies 


Yankee Notions. Waterbury Button Oo., Waterd'y, Ct. 
Inquiry Ne. 201.—Kor manufacturers of plows, 
Brass Cups, Threaded. Bliss Chester Co., Prov,, BR. L 
Inquiry Ne. 808,—For manufacturers of stoves. 
Handle & Spoke Mehy. Ober Mfg. (o., 10 Bell St, 
Chagrin Falla, O 
Inquiry Ne. 803.-—For manufacturers ef tinware, 
Rigs that Run. Hydrocarbon system, Write St 
Loules Motor Carriage Co,, St, Louwls, Mo. 


Inquiry No, 204,-For manufacturers of saddles 
and harness 


Ten days’ trial given on Daus' Tip Top Dupiteater 


Felix Daus Duplicator Co., 5 Hanover 8, N.Y, city, 


Inquiry Ne. 205.-—For a hand punch for iron 
work, 


Wanted, Pan Am, Ba position Patent Novelties sult 
able for souventre Address J. M, B., 0 way, N.Y 

Inquiry Ne, 206,—Por manufacturers of steam 
core drills to be veed In prospecting for goal 

Machinery designed and constructed, Gear cevttir 
The Garvin Machine Co., Spring and Varitek Sta, N. ) 

Inquiry Ne, 207.—For manufacturers of electri 
taht planta 

Saw-mill machinery and outfits manufacturer by the 
Lane Mf. Co... Montpelier, Vt 

Inquiry Ne, 208,—hor metallic packing 

Gunes and Sporting Goods. Keating Wheels, New 
catalogue out now The 1, & LD, Poleom Arma On, i 
Broadway, New Vork 

Inquiry Ne, 200.—PFor broom handle machinery 

Partner Wanted.-Giood fortune for a party having 
some Capital to invest, Sure and safe Address Tart 
ner, Box Wl, 2 B. Oth Street, N. ¥ 

Inquiry Ne. 210.-Por wrapping paper manufac 
turera, 

Manufacturers of Automobiles ont 
ity engines and boilers. Write Rochester Cycle Manu 
facturing Co,, Rochester, N. 





secure right qual 


Inquiry No, 211.-— hor paper-bag manufacturers 
I'he celebrated “ Hiornavy-Akroyd" Patent Safety oul 
Rngine ta built by the De La Vergne Refrigerating Ma 
chine Company Foot of Kast 8th Street, New York 
Inquiry Ne. 2 
throw eranks tor et 
The beat book for el@ctrigians and beginners in elec 






For cast steel castings for Lire 
am and gasoline neon 

tricity ia “ Experimental Science,” by Geo, M. Hopkins 
By mail, & Munn & Co., publishers, M1 Broadway, NX, \ 


Inquiry Ne. 213.—For manufacturers of excel 
tor 


Wanted to Manufacture. A machine shop with fae! 


ities for medium and heavy work, desires to secure 





} some special machine to manufacture, Address Manu 


facturer, Box 77), New York 

Inquiry Neo. 214.—For paper bag machinery 
Government Kehoe —guna, swords, revolvers, saddles, 
cannons, @l« from Goverment Auction are now being 
sold at ridiculousiy low prices, Send for iliuatrated tis: 
Francis Bannermwan, 579 Broadway, N.Y 

Inquiry Ne. 215.—For smal! steam rollers for usc 
on coucrete, ete 

Wanted—Kevolutionary Documents, Autograph Let 
ters, Journals, Prints, Washington Portraits, Bari 
American Llustrated Magazines, Correspondence *oli 
cited, Address (|. A, M, Box 774, New York 

Inquiry No. 216.-—For machines for labeling 
square cus 

PROOF OF THE PUDDING. 

len hours between New York and Baffalo meane ex 
cellent traveling, and when I say I trave 
of sixty miles an bour, gathered no dirt, and was not 





bothered with dust, you can believe me when I say my 
stee! gray traveling costume was as clean when I stepped 
off at Buffalo as when | said “ Au BR ‘at Holoken 
The Lackawanna is a route worthy of the attention of 
all who wish to travel in luxury, in absolute Cleanliness, 





|andin security. The “proof of the pudding is tn the 


eating,” and the Lackawanna Limited will be a favorite 
train with ladies visiting the Pan-American Exposition 

inquiry Ne. 217.-—For parties to make in quanti 
ties an operating table of wood and metal 

tt?” Send for new and compiete catalogue of Solentifie 
and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application, 

Iuquiry Ne. 218,--For ice-making machinery 

Machine chain of all kinds. A. Ui. Bliss & Co. North 
Attleporo, Maas 

Inquiry No. 219.—For o novelty tn jars for hold 
ing paste 

Inquiry No. 220,—For aneroid barometers 


quiry No. 221.-—For telescope coal chutes for 
unloading coal from wagons and cars 








Inquiry No, 222.—For the manufacturer of the 

reross " separator or improved butter machinos 
nquiry No. 223.—For first-class duplex stexm 
pumps 
wiry No. 224 —For staam engine botlers ar 
double eyhnder and compound engines for stationary 
and marine purpo 

yuiry No, 225.—For apparatus for burning crude 

oll for boilers and melting-furnaces 

Inquiry No. 2°36.—For hydro extraction machines 
de cating apparatus, and apparatus for the separation 
of solids and hquids 

Inquiry No, 227.—For manufactarers of alumin 
jum card cases 
Inquiry No. 228.—For large manufacturers of 
smmon lava and miscellaneous gaa tips 


























iry No. 229 —For manufacturers of metal 





220. For parties willing to make 
rder 


Inquiry No 
machinist’s tools and other tools t 

Inquiry Ne, 231.—For manufacturers of gines 
bottles such as are used in toilet sets, for holding tooth- 
brushes, etc. 
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| 


jis exploded in 


| 


be better, say No. 24. Three hundred to four 
hundred feet will answer 4. What tis the 
principle on which a naphtha engine runs? 
A. The vapor of the naphtha, mixed with air, 


the and the 


due to the explosion drives the engine. 


engine, pressure 











what it can of the remainder, and you call that 
a mixing of colors. It is not a mixing of 
all If you would mix colors, place 
them so that the light from each shal! combine 
in the eye, and observe the result. See Rood’s 
“Modern Chromatics,” price $2, by mail 


colors at 














(8131) R. C. F. asks: Will you kindly (8140) M. C. O’C. asks: Which is the 
discuss, briefly, the time element in wireless | best battery to use for medical purposes—dry 
telegraphy By this may be meant how, if | cell or wet cell? Have you any book teaching 
it be a form of sympathetic vibration, it is |a person how to-use and apply it? A. A dry 
related, in the above particular, to the action | cell will work a medical coil as well as a wet 
of tuning forks or strings of the same pitch, | cell We can furnish you Bartholow's “Practical 
Are we obliged on theory, as yet, to attach | Treatise on Electricity in Its Application to 
instantaneousness to it, as in the case of | Medicine,” price by mail We must say 
the action of gravitation? Is this same in-/ that it is not safe to use electricity except 
stantaneousness attachable also to the action | under the advice of a competent physician, if 
of two magnets Or are all these actions to | one can be had Your case may be an excep 
be consle as motions through a medium, | tion 
thoug ot ¢ yet measurable like that of no r . — 

j though not as meneur N. (8141) A. B. W. asks: Will you inform 
light and electricity? A. The waves in wire . ‘ 
me the best kind of paper to use for the field 
less telegraphy are electroamagnetic waves, plat f th T ler-Hol i 1 
. slates o 1¢ Toepler-Holtz and similar ma 
sent off from the wire of the transmitter and | i 
; *. chines? I understand they are sometimes put 
received upon the wire of the receiver They 
- } on the glass with shellac varnish, but should 
require time for formation and propagation | 
. |; Suppose this would be non-conducting when 
through space—a longer time than light re-| it Would a ag hich 
: - | dry ould not glue be ‘tter, whi at 
quires. Fahie’s “History of Wireless Telegra — _— a Swe 
. rally absorbs some moisture from the air, espe 
phy price $2, | mail, will give you much 
lally when it is damp A. It does not matter 
information on this matter | 
;}much what is used to fasten the paper disks 

(8132) ¢ I J. asks Will telegraph to the glass plates of the Holtz machines, ex 
instruments of different ohms resistance work j cept that it must be something which will not 
together without using relays If not, why gather moisture but remain perfectly dry 
Piease explain fully A. If there is any con Every part of this machine must be dry Shel 
siderable difference in the resistance of the] lac is very good for the purpose rhe paper 
receivers they will not work well in series on/|is a non-conductor, and is intended to be so 
the same line The current which will mag The strips of tinfoil under the paper serve to 
netize one will not be sufficient to magnetize | connect with the brushes so that the charge 
another with fewer turns on tts coll The | produced by the brushes is carried over to act 
best arrangement is to use a local circuit at | inductively on the plate 
each station, as is done on regular lines ’ . . . 

(8142) J. F. C. asks: Please tell me 
Then each receiver answers to its own bat if tl , ' 
. the relay used on the oceg cable 
tery, while the relays wound to the same re- | , - e ocean cable the 
ame a that 1 m ‘ > co 
sistance work the line te : 7 : mee > Se oompgretbeny 
If its object is to strengthen the current 
2° ‘ ite ‘ ‘ : 

8133) C. A. M. writes I want a book| would it add more power (however little) to 
on electricity, one that gives the tables, per | a strong current produced by a generator if 
foot, in pounds, of different sized wire also | not, why not Could anything do so? A. A 
resistance In ohms of different sized wire, per| relay does not add anything to the current 
foot or pound A. The data for wire are to| flowing through it It cannot strengthen it 
be found in Arithmet! of Electricity by |in any way It is a circuit closer for a local 
Sloane, price $1, by mall circuit, and acts as a switch to cut in the local 

(8134) T. E. P. asks How much water battery and work the instruments by that cur 

7 rent and not | the « "e ‘ P . 
per minute will run through 1,200 feet 5-8-inch ~ d not by the current which works the 
" reiay Al arreé re » ‘ ~ . y > , : 
herizontal pipe under fifty feet head A —_ An ee oe ment £01 trengthening a 
current is use t i > os oO ? 
Three gallons per minute es ae o make up lost volts in a 
line for lights and power, and is called a 

or day . 

(8135) M. L. L. asks: In order to set booster It is a seperate generator at a 
tle a dispute, and 4d the fact that the | voltage which replaces the loss to the line 
books of reference we have consulted do not 


contain the absolute facts, will you kindly 
nivise whethe 

ine produce more weight in oxide than the 
original metals weighed at the sta his 
with the presumption that nothing else but 
heat is used for the purpose of making the 
oxides We would also appreciate it very 
much if you an give us the exact increase 








the oxidising of lead, tin and INDEX OF 





INVENTIONS 


For which Letters Patent of the 
United States were Issued | 
for the Week Ending 

| 

MARCH 12, 1901, | 


|} AND BACH BEARING THAT DATE.| 
[See note at endof list about copiesof these patents. | 
Air compressing or blowing machine, G. B 
Petsche 600,855 
Albums, et« support for, G. Schwab ey, YOS 
Alining and leveling device, J. V 


if any, that there is in weight by the making! 
of oxides of these metals A Whatever 
weight of oxygen is used to convert the metal 
into an oxide is added to the weight of the 
metal when the wh is converted Lead 
xide is PbO The combining weight of lead 
is 207; of oxygen, 16 Therefore, 207 ounces 
if lead will use 16 ounces of oxygen, and the 
lead oxide will weigh 2283 ounces Proceed 
in the same manner for all the other oxides 
rhe mbining weight of tin is 118, and of 
ine is 65 The oxides of lead are PbO, PbO 
Pho The oxides of tin are SnO, SnO,g, and 
Sn Zine oxide is ZnO 

(8136) W. E. D. asks: Have you any 
SUPPLEMENTS describing the construction of a 
amall hand camera, about 5 inches x 6 Inches 
What would be the cost of materials for such 
a camera A. SuprpLements 826 and 1021, 
price 10 cents each, describe cameras Sup 
PLEMENT 625 describes the manner of making 
a bellows rhe cost of material is very lit 
tle, except for the lens, and the lens may cost 
all you care to put into it As good a lens 
should be bought as can be afforded 


(8137) B. I. T. and 


the belt question argued for a quarter of a 
century—-which side of a leather belt should 
run next the pulley, the grain or the flesh side 
A. The grain side on the pulley is the most 
| efficient, but appearance seems to have estab 


Books ferred to prompt receipt of | 
price 
Minerals sent for examinatt should be distinctly 
marked la beled 
(8125) C. D. M. writes rhe sparking 
il for my powe boat 1 ’ inehe ne and 
‘ itl N wire \ i | supplied 
w ‘ f sma Me d batterles 
six ea ind liable t skip I am of the 
plalor ' I h ld either have more vo 
ime tf irrent t iturate the | vr have 
he ame yund with small wire to get the 
be result Am I ight A. The cells of 
battery may be exhausted and new ones 
may be needed If this is not the case, a 
larger number of cella should be added. Prob 
ably another set of six would furnish enough 
irrent to make the spark sure It would not 
be well to use finer wire on the coll This 
would cut down the current by its greater re 
SISLANCE 
(8126) EB. A. 8. asks l. How high a 
ency of explosion could reasonably be 
a iined in @ emall gas engine, ignition to be 
ectri spark and the amount of gas 
nail 4. There ls a possibility of 1,200 ex 
plosion per minute in a 4<cycle engine giv 
ing 400 revolutions per minute All gas 
engines cannot come up to this mark Many 
small engines will not reach a third of this 
speed 2. Could you refer me to any tables 
ntaining the relative foree f explosion of 
different mixtures of ga und alt A. Tables 
f explosive mixtures of gas ind a with 
much information in regard to the operation 
‘ gas and gasoline eagines ire ontained itn 
Hiscox's book on “Gas, Gasoline and Ol Va 
por Engines which we in furnish, $2.50, by 
mall 
(8127) J. M. F. asks: 1. Will you 
please anawer me in y notes in Ser 
ri AMERICA if the motor Mr. Hopkins de 
scribe in the pape f December 8 and 15 can 
be ft i by a dire rrent f 110 volts \ 
rh lit motor des t in ur lesues of 
Lh r &§ and 15 Aon ” m by a ur 
rent f 110 yolts p ‘ Ihe diagrams 
how that yur batt ‘ ire 1 be used 
to run tf 2. WII you pi * pring a full de 
scription of i bart y volt-meter in next 
issue \ Sorrt {nN 1215, price 10 ents 
ontains plan ind instructions for making a 
volt-meter and am-metert 
(8128) F. F. asks 1. Can you tell me 
how ft wom a tranamitter and eceiver on an 
xten bell so that ver ime tl phone 
g it would not be necessary to go to it, bu 
be answered at the extension be nd A. The 
extension bel transmitter nd receiver form 
1 mplete ‘set in theme ‘ They should 
be set up at the place wanted and regularly 
onn 1 to the line Both bells will ring 
and the il! ean be answered from either tele 
phone rhe line will be a party tine of two 
ition 4 1 have sma dynam which 
use carbon brushes it spark at one of the 
brushes, and [ cannot remedy it by shifting 
the brush What had better be done to stop 
it A. There are many iuses of sparking at 
the commutators Roughness of the bare is 
a common cause after the machine has run a 
long time Poor contact from any cause ts 
another The remedy for these is obvious 
Other causes may exist in broken colls o1 
grounded colle or short circuits rhese are | 
fully disenssed In Crocker's “Dynamo Tender’s 


liandhook price $1, by mall 


lished the practice otherwise 


669. 





Amalgamating machine for extrac 















rom samd in place hydraulic, G. 8 
| Bartholomew 
|} Amalgamator, gravity, J. Tobin 
| Bag holder, N. E. Pierce 
Bailing press, A. L. Trees 
| Basket, H. J. Sitterly 
sattery See Primary battery 
jean hulls, means for removing, ( D 
Full 669. 
Beans, preparing, PD. Fuller 669 
Bearing, shaft, T. Miller 669. 
Bearing, tl at, | P. Snow oou 
Bed pan, M. MacAdam 669 
Bicyele, C. L. H \ 669 
| Bicyele, J. G. Moo 66D 
Bicycle gear driving mechanisn J G 
Moomy 660, 
Bi gearing, ( Ganz Heo 
Bicycle luggage carrier, W. J. Bray 
Bieycle pedal, ¢ Bickel 
ticycle suppert, E. Miller 
| Binder, temporary, J. F. Cordes 
Board See Shoveling board 


others have heard | Boller cleaner, C. 8 


Garrigus 669,746 


Soiler furn * EB. J. Schmidt 669, 666 
Boller incrustations, composition for remov 
ing, G. Kobes 669,930 


inerus | 
669,922 


tollers, means for the 
tation in, J. Gottlob 


prevention of 


Bolt. See Door bolt 
Bookbinder’s type pallet, B. L. Frank 669, 
Book, copy, G. L. Hodges 6680. 





took holder, R. P. Hackworth 669, 
Bookholder bracket, adjustable swivel swing, | 

















steel, W. Brinton 


Bobleen 


Casting mold, 


Celery digger, A 
Channel clearer, f Christen 
Chart ime 


ind paper weight, combined, J 
H. Carver 

Chilorates, making, J 
Cigarettes, machine for 


Hargreaves 
making all 





tobacco, 

















A. H. Randall, Jr 
Clock, programme, C. L. Hayes 
Clothes pin, W A. Simmons.... 
Clutch, friction, ¢ 0. Carlson 
( k, gage, H. Harris 
Cock, stop and waste, 8. J. Asbell 
Cock, stop and waste, D. E. Trahern 
Collapsible carrier, C. Grant, Jr 
Coll fastener, H. C. Loudermilch 
Controller, ¢ F. Lundeberg 
( ling vessel, F. W. Berck 
( t ! sh & Dawes 
( head Kafir, R. B. Franklin 
( hush ! I husking trough, H 
I I s 
Corn sheller feeder, L. O. Whittemore 
Cott zg feeder, C. W. Brown 
Crank mechanisih % < Moore 
| Crate, folding, 8S. B. Gillette 
Crate knockdow1! J Heagerty 66 
( - ¥ Shimer Heo 
Cuff holder, R. J. Gunson 669, 
Cup See Shaving cup 
Current heel, I Peterson 669 
Curtal r shad window, S. B. Solomon 
Cu pole J \. Beam 
Cutter, T. M. Si on 
Cutting off tool, B urd & Campbell 
( le inflaters lip for attaching, W G 
iH 669,697 
Desp t Ww A oH 
B 669, 886 
Despat sys f bular, W 
\ Il I ~ 669 800 
Dige See ( \ 
Dis 1 p g bracket mB. 4 
Cad 669, 680 
Dis s ~ t Sudre & Thi 669,812 
Dis \ Rows 
Dit 
DD t 
Door 
Deo 
Dov 
Draft 








slene series and making 
ie R 84 
Dynar I sons 803 
Dyna meter, J HOGS 
Educational applic Furdek 878 
Eject automatic fluopneumatic H Ss 
Blackmore 669,572 
Electr appliances to the human body, de 
ice for adjusting, J. Charles 
Electr current rectifier, Gilbert & Wheeler 
Elect currents, system for generating and 
buting, Gilbert & Wheeler 
Elect machine, dynamo,, A. R. Bliss 
Elect machin dynamo, D. M. Bliss, 
660,574 
Electr machine or electric motor, dynamo 
N ( tassett 
moto Milde 
‘ using, ( A. Ex 
é system, R. B. Painton 








or 

Gilbert & Wheeler 
r. G. Meinema 
Richards 


binding 





teh, W. 
n post, A 





Reynolds 





Elect 1 troller, ¢ R 

Electr 1 devi f converting alternating 
rrents don 

El lytic apparatus, P. W. Knauf 

Elevator See Inclined elevator 

Elevator yer, BE. ¢ terghoefer 

Ek " A. M. Coyle ‘ 

Emt de Cc. Edwards 

Enamel ices of ‘tory materials, 



















re 
for, (. H. Waterman 
End gat on, H. Leor 
i hl 3 V 
Eng I z 
Eng M HAR 
Ey I & Re gard 660,851 
Ex x 1 devel s the fingers, ap 
s for, J. M t 669, 846 
Fal ving metallic teeth or wires & 
d therein, A. L. Cudey noo 
Fan t dle J. H. Linesch ; 648 
Feed regulator for steam boilers, automatic 
water, ¢ A derson et al 
| Feed water heater, W A. Gibson 
Feed water heater, E. Smith 
Fence u hine, slat and wire, BE. W. Chan 
nell 
Fence post, C. I. Huxley 
Fence post making machine, T. A. Beem 
File, L. C. MeNeal 
File, bill, C. C. Boykin 
File, document, E. A. Sharp 
Firearm magazine, F Fortelka 
Fireart I F. Fortelka 
Fire scaly }. Oslund 
Fire light J. M. Leek 





Fireplaces, air heating and distributing ap 








paratus for ven, E Crowther 
Fireproof flooring, J. A. McNamee 669,801 
Fist means for transportation of, H. B 

Joy 6697 
Folding hanger, I. L. Tenney 669,! 
Food preparations and preserving same P 


G Richter 669, 808 
stuffs, apparatus 
ind handling, J. J. Stauffacher 
preparing and feeding apparatus A 
Da 669,897 
led bosh for blast A 


for storing, cooling 


669,603 






850 

G. Floyd 

R. Davis 

tutterly 

ceormat 

H. A. Guinzburg 
Gas apparatus, acetylene, W Camp 
Gas engine Thomson . 
Gas, enriching, R. L. Middleton 
Gas enriching apparatus, R. L. Middleton 
Gas furnace, E. P. Reichhelm 
Gas generator, acetylene, J. F. Ford 
Gas igniter, electric, O Morstein ° 
Gas separator for digesters, N. C. Hodgkins 
Gate See 


End gate 
Ss. E 





(8129) F. W. F. writes: I have a 110 (8138) W. T. asks: Will you please let | J. Walsh 669,935 | Gate carrie Stadon 
es : ., | Boot or shoe calks, machine for setting, ( Gea iriving and reversing, C. R. Greuter 
volt alternating lighting ireult 1 wish to| me know what material (I believe copper will] t. Johnston 669,835 speed, S. M. Wade : 
tam thad. % =a ’ o rot mn) an be use n construction of an| ttling machine attachment, T. G. Fenske 669,917 blowing machine, H. W. Heerdt 
4 motor that, in turn, will drive a dynamo || : anelieg : | Brake. See Car brake dry washing machine, L. D. Hubbard 
of fifty 16-candle power lig! giving direct | acetylene gas generator? Can rubber be used | prake shaft coupling, M. Potter 669,805 8 ichine, T. Bell 
eurrent of at least 110 volts What horse |in joints of vaives, etc’? A. Tin will answer | Brick mold, 8. A. Winchester 669, S85 elut Simpson 
: * ’ . . | Bricks, et ~paratus for use in the manu Governor et al 
power motor must | e A. Six horse power | the purpose Rubber or leather will answer facture of, J; Hall Grabot . 
the motor sho do the work, if the cur-| for valves | Brooder, O. W. Randolph Grain ¢ der B. Tyler 
in h motor hould d , " = s | Bruch making machine, F. J. Le Duc Graphophone sound bex support Cc Burk 
rent Is not to be carried to a distance i (8139) J. F. S. writes In experiment- | Bucket support, J. Lowe hart 
. ‘ | . Buff wheel attachment, J. H. Green Grinder, Mayes & King 
(8130) O. H. B. asks 1. Would wire }ing In the mixture of colored light produced Building construction, wooden, F. C. Penny Grinding and polishing device, E. Grauert 
; 7 ; » te r » fleld | by transmitting light through colored glass, I | Cabinet, bin, Q. R. Smith 36 |Gun carriage traverse indicator, 
N 17. A. W. G.. do for winding the fleld ! gz ig £ Sibinet. kitehen. C, A. Post | eaters 


magnet of the motor Illustrated on page 498 | find that, using Helde’s colored jujubes, green 


violet blue ; 


of “Experimental Science the edition of |+ orange yellow green + 

1SvO A. Yes. 2. Why is not copper or steel | orange + violet red; but, using colored glass 
need instead of platinum for the connection | instead of jujubes, the mixtures are like those 
on a elreuit breaker of an induction coll? A. | of pigments. Why are not the results the 
Piatinum relther melts nor oxidizes 3. |same in both cases? A. The results are not 
Would wire No. 17, A. W. G., or No. 19, A. | the same because the lights used are not the 
W. G.. be best to cover a U-shaped magnet |same in the two experiments. To test the 


composed of heop tron 4 Inch thick and 6 
inches long before it is bent into the U shape? 
The magnet used on a telegraph in 
strument which is to be connected with an 
other one-quarter of a mile away. How much 
wire would the magnet need to be wound 
with? How many, and how large, blue vitrio! 
batteries ave required? A. A finer wire would 


ia to be 





lights, we must pass them through a spectro- 


scope. The eye cannot tell. Two lights which 
look the same to the eye are found to be very 
unlike when submitted to the analysis of a 
prism. Your experiments with the lights are 


When one glass has 
light, you pass the 
That absorbs 


by means of absorption 
taken all it can out of 
rest through another 


the 
glass 





Cable clip, B. Hurd...... 
Caleulating machine, H. Goldman 669,069, 
Calendar, W. Leigh . P 


Calendar, A. A. Sparks 

Canada thistles, composition 
Risch & Raczinski 

“andy dropping machine, J 


for killing, 
.«-+ 669,725 | 
| 


Smith 669,769 











Candy shaping and cutting apparatus, P | 

A. Sterne.. ves ae 1,905 | 
Canopy support, W. P. Biddle... 669,740 | 
Car, box, G. I. King.. aahes 669,797 | 
Car brake, I. H. Giles........... 669,781 | 
Car, convertible freight, O. B. Critchlow 669,876 | 
Car coupling, automatic, A. Heron...... 669,747 
Car, hopper bottom, G. I. Kinge.... ° 669,798 
Car loading device, railway, W. P. Porter... 669,854 
Cars, flush drop door for freight, L. T. Can- 

fleld oe 60gsenssaene iota y wv .. 669,722 
Carpet swe ae nies s 3000) 5 .. 669,600 
Cartridge shell wad winder, Place & Peters.. 669,734 
Case. See Chart case. 
Casting apparatus, metal, J. B. F. Herres- 

b seeerensace vee aoe 669,606 











Gun stock, adjustable, J. N. Zoeller 












Guns, apparatus for supplying ammunition 
to turret or barbette, Dawson & Horne 
Hame hook, D. Jackson 
| Hammer, pneumatic, C. H. Shaw 
Handle. See Fan handle 
Harrow and roller, combined, L. D. Butler 
Harvester, peanut, G. W. Williams 
Hat fastener, G Moore 
Heater e 1 water heater 
Hook. See Hame hook. Whiffletree hook 
Hook and eye, B Evans » 669,515 
Hook and eye, B. W. Groeschel 669,782 to 660,789 


hoop. 
McDermott 


Embroidery 
rack, ©. C 


Hoop. Se 


Horseshoeing 669,847 








Hose coupling, steam, J. F. McElroy 669,960 
Hose nozzle, J. H. Melavin........ Ss ae 669,845 
Hosiery, manufacture of seamless, BE. & 
Kilbourn PUA b Gkiviee peaeeecnce . 669,530 
Hub and axle, motor vehicle, A. Krastin. 669,585 
Hulling machine, C. S. Rider.......... 669,735 


(Continued on page 189) 
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La a paper _ " apres 
H t Ice and gates erating machine, absorption 
“Star” ea ent | i ae ieee ‘ ooo,004| D> FS Poult ry Pictures 
aunt Cutting | Ice box, Ge hard «& Anwantet 
| G. Hutek 528 














Williams’ 
Shaving Soz 





— | Inclined elevator, C 
a Incubator, J. W. Porter..... 
Pon a es Indigo, making, B. Homolka. 
| Induction coil, L. G., Woolley 
FOR FINE, ACCURATE WORK | Ink, composition for adding to lithographic, 













for Catalogue B S. FG. GERAMe eck ccvcccvesvececiccesons 669,552 the poe he wh Te cuenen > 

queca Palaé mee, G0 tusulator, electric wire, M. Harloe. .... . ++ 669,691 i Took for for i Cirelare 
695 Water Street, Joist, beam, Hessel & Sippel..........+0.+: 669, 629 GUL oy 06 

Seneca Falls, N.Y., U.S.A. | Journal box dust guard, railway, J. TageeS.. 669,550 a : ovPieits Pine Su, 





Kuitting machine, B. BE. Kilbourn 





ies. MACHINE SHOP 


- 660,730 
; FITS Knitting machine, circular, 8. J. 669,647 
m | Knockdown tank or cistern, H. W 
adele) Bry SUPPLIES. fw Ladder, trussed, F. 8. Seagrave 


adder, trussed, F. 8. ws Hie 9a GASOLINE 
80 ° 
en a and rheostat, electric, A — MOTOR 
re 





Ss. PELL Pee | Lamp, acetylene gas, C. C. Armstrong. 






There is never any question &| P.- ers, "abe agotesasreas snresnws bay +4 
amp, electric, |} J an So tavepauee . 9,580 
about the quality of a = Lamp, portable electric, M. Newgold....... 660,546 For MARINE, VEHICLE and 
| Lamps. _— zine ballast for electric, . 

B. F. BARNES 32 fae > reese eet 600,504 BICYCLE MOTORS, 
UPRICHT DRILL. >: ——— making glowers ‘for electric, * peek with Working Drawings. 
The tool here illustrated is our 20-inch *'B | Lateh auvlene door, J. P. Edwards.....-.. 660/825 
Drill, and we guatantes tt to drill up to | Lathe dog, Pe Schwickart......-->.  Go0'sio | LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. 





at a good gait and w'thout strain. We . 669,529 





ather testing device, J. B. Kennedy. 
8S 





| 
| 
| 
build larger sizes and will be glad to iger and index, combined, G. . 
send full data on our entire line to | herd cccesccvcscccesecccccces GMMee 
interested people |} Lemon squeezer, J Coomber. . eh ded:o b ... 669,054 
B. F. BARNES CO., Rockford, 1. Life saving device, J. W. Patersson........ 660,547 
..| Lighting device, facially supported, J. B. LIFE E PAESERVERS 
'nder oom € 
} Underwood 04h test ehyaenses 669,949 Successrut BRooDER 


Be 
Trial cane tee, two-seat vamp. 
THE J. B WILLAAMS 00. 
| Glastonbury, Cona. 





| Locomotive tendet loading device, "Puller & Re TOR CO., Box 75 Des Moines, 
° i 7 


A perfect encyclopedia of tools in use Tholen 
in ev 
pric 





Linotype Machine space bar, D. A. "He snsley. 669,831 
| ' . All about them in: cata- 
| Liquids, cen ugal for sepe ing so , ta pase 
ells About ools ee, a ar Yasin ' poreting saves 669,732 my Matador Des | a 


ocomotive turn table, T. F. Mason. THE JOHNSON ROTARY PUMP. 
Simple of constraction, positiv 
| In action, easy one — in ope: 
| ration, speci ataghes © 
| pumping oy rid sugar, lard, 
| glucose, acids, starch, clue, var- 
| nish, corn and water, malt, ete. 
7 Large sizes for irrigation. 

Made as a belt or steam pump, or eom- 
bination, or operated by electric motor 
or gasoline engine. Manufactured bw 

my Is-JOHNBSON ©O., St m V, Ouro. ™LL 
James H. Robley, Agent. 95 Liberty St., APS TE 


ry trade and profession with 
and discounts of same. 





I 

Loom, W. B. Erskine.... etegedestcoagee 
Loom auxiliary box motion, J. EB aton Sa 
I . 
I 














om color eder, D. M. Seaton 
oom for weaving tufted fabrics, G. W 
| Grosvenor 


Montgomery & Co.'s 
Tool Catalogue. on noe ere ve 


I 

I ° 
510 pages, well printed. Copiously boom picker stick buffer, F. A. Mills 

I 











wm shuttle, J. C. Bryan ‘ > 
s~oms, electric warp stop motion for, J 
ence for everybody interested in| A. Clark pain te rons ae 
tools or machinery. Mailed for 2 cents, sent to Mail box, J. H. Dickson.. osee 
MONTGOMERY & CO., 105 Fulton St., New York City. | Me — instrument, electrical, E. Thom 


wwe go round, W. F. Mangels.. 


Acetylene Gas Lighting 


Reduced to the most 
Efficient, Safest, Simple 


» AUTOMOBILE FRAMES) weer cnr re 


illustrated. A valuable book of refer 


















BAR N ES’ Metallic box, A. Woodruff r i fectiy automatic in action, to ex- 
Metals, electrolytical extraction of,  ¢ and complete runni gears, parts made tract all the gas from the ‘carbide, 

Hoepfner aces 669,926 |“ Drew Steel” may be bent cold, fon ed or welded. With and absolutely no over production 

Meter See Telephone service meter each set of — 4 we furnish Blue Prints ot assembled | or loss of gas. Approved by the va- 

Milk aerating apparatus, F. P. Shepherd 669,861 | frame. Blue Prints separate $1.50. Automobile steam | rious Boards of Fire Underwriters. 


Mill. See Smut mill engines, compound, 2% ,5°x 4. Send for Catalogue. Standard sizes 10 to 160 lights. Ex- 


Mine cap for draft animals, A. C. Young 669,909 | SHAEFFER, BUNCE & MARVIN, Lockport, WN. Y., U.S.A, clusive territory given to respousi- 


Complete line, ranging from Light Frice 
Molds for cast iron pipes, apparatus for ble agents. Correspond wit 


tion Disk Drill to 42’ Back Geared Self- 












Feed. §3 Send for New Catalogue. { } produc ing, E Forster bad > 669,877 | NIAGARA FALLS ACETYLENE GAS MACHINE CLu.. 
|} Mop wringer, C. W. Darby ° 660,914 | an N 
W. F. & JOHN BARNES CO. Motor. See Electric motor. Oil motor ___ Niagara Falls. N.Y. and Canada. 
Motor, J. H. Bonsteel.. ‘ ‘ 669,502 ~ 
1999 99 Ruby Street, ROCKFORD. ILL, M ww ie mac hine, W N. Whitely.. 669,717 ENGINES 
——— te sical instrument bridge, stringed, J 1-4 and 1 horse power 
. wr MARINE and STATIONARY, 








pe Automatic Machines went ‘ih, 4: teed... 


ih ht 
| he kel salts and making same, H. A Frasch 060, 209 


ots 2 FORMING WIRE | Nut iook, Ae, 669,838 to god 
Nt 


Built in accordance with the latest practice 
in Gas Engine design. Aiso complete set 
of eum Write for partic weak 


, a4 aa 
wes | _Curron Motor W 























it locks, tool for expanding and applying = 
from coil into shapes similar | split ring, J. R. Williams 669, 608 =— 233 E. ‘Clifton Ave., Rinclanatl *bnio. 
AY to cuts We can furnish ood Nuts, ete., locking device for, E. G. Hoff 
ves or goods, as desi 4 thann . 669,927 
(Me yi - oo } OU burner or ‘heate r, I. Culver ..» 669,510 ‘The AUTOSPARKER, “ = 
So’ = erik & JOHNSON, ae ie tor, double . sa W. Eaton pb a The completion of the Gas Engine vAT Awa 
| acillating engine c oore eee ‘i 
y a > — . _ - . Throw away your bat- — - 
P.O. yt 7, WATERBURY, CONN. | Pat king, rod, M. B. Briggs... ::-->:--.* 2. GGNSIS | Ceres que G00 tnems BO REVERSING STEAM TURBINE.—PAR- 
Sealine ‘ j Bee a yore hay rt - 1 Roche es oom sia 669.549 pa My Fd son’s recently perfected turbine for boats. Lustrations 
| Paper catter, &. K. white --+ 669,809 | over during the life of SUPPLEMENT, No. 11.38. Price 10 conta, by mul, from 
a Paper feeding machine, W “Bridgew ater... 669, 678 your engine. Address this office, end pRB ieeadedion. " . 
Ps irer, apple, W. & H. A. Tripp.. ++» 669,714 MOTSINGER DEVICE aie is eee etn 
Paring and pulping fruit, implement for, J | M’F’G CO 
toddard . ++ G69, R84 ad 
dal ‘ santpeeainnsae, 0. M.. Whitmore 9.500 | Pendleton, Ind, U.S.A. PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 
They are mechanical. 
— and durable. Will 
mp hot or cold fiuid, 
thin or thick. Requires 
no skilled mechanic Most 
ywer at least cost, All parts 


rr 
| Pe nbo lder, fountain, P. C. Plasterer or any gas engine or 
Photography, vignetting frame for, R 


- | motor carriage manufacturer. 
GOGB, IPs cvecccccavessscecces panene 669,616 | 
Dehua: Eh. Shs WOME edn ecksr'es nap ebiseewe 669,689 | 


Piano key mounting, F. W. Hedge >land ACETYLENE GAS AND CARBIDE OF 
Pipe coupling, T. Averbeck.. as 809° 673 Calcium.—All about the new illuminant, its qualities, 


chemistry, pressure of liquefaction, its probable future, 
experiments perfoi med with it. A most valuable series 








| Pipe trimming and _ tapering tool, G. 




















| Thomas ..... eevvesédee ee 

- .° ss . of articles, giving in complete form the particulars of r ble. Made of 
Pipe wrench, W B. >> Oo O= | this subject. Details of furnaces for making the carbide, pacrenen nog dy C i. >of 
: sate ing Soparnfua 2 J tenes can'bes } ec generators, gasomete rs, burners, ete. -ontained is ariven by belt, motor or en- 
lansifter, evasseur. . testes oe Cty to ry M ne attachment. La ustrated Catalogue 
Planter and cultivator, combipation, ; 109 4 ° io 3. 13 “ne, mY U 

| nnn iag Soin cnt 669.560 | Haas 48 VOL, 4 ha » 1021 Se faben PUMP  CO., $2 wel Wells St., Buffalo, N. U. S.A. 
Manter, seed, C. W. & G. G. Skinner...... 669,600 | Lose f she Sh. 1 One. Hod: it 113 2, Write 
YNeasure wheel, J. G. Conderman...... ++ 669,621 50. ce cen by ma rom “ ” hree 
*liers, electrical, F. L. Spring......... ese 669,556 | this office, “a all newsdealers. The “ Wotverine”’ T forcat- 








I 

I 

I 

Pliers or pipe tongs, W. H. Bruce...... -++ 669,721 THE MIETZ & WEISS LI EO ERO gre - oa Saou Ma- 
Plow, B. M. Heylman......sssesscecees +++ 669, oat rine tngine. 
I iow, riding, r. Geagetes Scacdeoccescceces 669, 576 } KEROSENE | The only - ao and self 
I ese ’ , 
I 











low, wheel, E. M. Heylman.... vis. 669,957 | starting gasoline engine cs 
amat aratus, Bo- and GAS Engine | jitnuictt Lighten engine 








y gardus ..... ceevsesesedenenne «= 669,880 | Jf barns KE ; OSENE © = the power bali. | Pract 
\ j Pocket book, E B. ‘Andruss yaesecseoes <> 669,936 cheaper and saferthangaso- ©! 8° Vibration ute 
Post. See Fence post. | j line, Automatic, simple, re v er viatel eh aadeneny 
ALWAYS READY. Post or pile driver, J. 8. Koester.......... 669 646 ; ‘ liable. No goons Eottery et vada = = © HP 
: Primary battery, C. A. Hussey . 669,834 : or airediy WOLVERI 
No tinkering and fussing Just a turn of the Printing beam registering device, F. W. coupled to dynamo for eles- eon WORKS, 


wheel and she works A chain is as strong as its Taylor 2 ae 
weakest link. An engine is as perfect as its poorest Printing press, H. 8 Mobley. 

part If your engine has a poor oiler, a defective , 
sparker. an inferior mixer or any other cheap parts. . 
your boat is useless. There is nothing made that P nt 

in any sense competes with the Lozier Marine Gas anrey 
Engine. It is the only perfected contrivance of its 
kind. Learn about this 


+ 








569,813 | itric lighting, charging st. stor. | Grand Rapids, Mich. 


‘| @™ Telephones, 


’ .. 669,534 
r shaft support, ‘Parsons & Wass... 669,804 

wood, D. A. Sprinkle ceases 
Pulp mill reclai ef, mB. C. Hodgkins eebee 

Ay gy” * Jenppiiaanuosetan for Interior, Short Line, Intereommunt- 

cating and Hotel Work. Write us for 

ty v8, Catalogue, etc., with <oemonien 

references. Estimates cheerfully 

Parntsbe d. Agents wanted, 


















“TZ, 
New Yor« 
Markt&Co.,London, Hamburg,Parie 





hehe asia ati Pump, J. L. Forbes... opecscescosene 8 | - = 

OO at yee ee eae una | Pump, ©. L. Parker............--.600,080, 669, 590 THE CLARK 

eo Pump, breast, J. H Hoover 669,5 

Pump. electrically operated, 8. M. Hewiett $00,640 REGULATOR ALARM COLUMN 
c 


pt nts ix 





lleas tr 











THE LOZIER MOTOR CO. . ; ; 
‘ _ ” » governor, feed, E. Squire «eeees 669,669 : : 
\ 26 Water Sireet, Plattebersh, Bo ve J ee er a FA Dahle... 669.511} ,.0 OF re my BOILERS. — THE SIMPLEX INTERIOR 
tuilway switch, Herlbauer & Teichart..... 669,605 The Mechanical Water Tender. TELEPHONE CO., 


- ailway s P tomatic, P. F. Mee . 669,758 | An Automatic Feed Water Regulator, a 
Railway switch, automatic, I feenan. i Co mee oe ahs Waker Cole 


| Railway tie, H. Stout..........-.e+00. - 669,559 : . 
rac r , . 1 NE. No bout keepi 
EMPIRE GEARLESS TRANSMISS| NS Re nay te t r <* k making and lay ing mac hine . 00.977 } 2 ONE b.. ee — my 


Beebe steam boiler from low prqneere heating 






431 Main St., Cincinnati, Ohio. 










HIGHEST EFFICIENCY 























Razo v strop, r Schw ab.... 669,809 | attained in the 
AUTOMOBILES & TRICYCLES | ARAaea ee wt | Hp re abet vicar, ich, STOVER 
' SHINGTON $T Rexister, sopteat, BWalnee » b00'716 | THE "CLARK BROS. (08. CO.,Vicksburg. Mich. 
888 WASH SAME | Rivet setting machine, A. D. F ‘) 660,516 | 55 —— 
et se iz machine, A. D. Fle . 669,516 * 

EMPIRE MOTOR WKS ee eee ONY. ean aa Le sooleas | Bg NICK EL| GASOLINE 

| Re ae and drawing eylindrical rods, oe ENGINE 

aft ete., apparatus for, J. M. Perry as . 

For Heavy Continuous Work Rotary machine end play device, H. Geisen ge Electro- “Plating The best is always cheap- 
every machine shop will commend our he Hy sat enessscssessesesesesseeeeees so bpperene J Materia) est. Write for prices, 
Power Pipe Threading and Cut- Rule sint, , C. B RickeP......c+cerse0- 2s STOVER ENGINE WORKS, FREEPORT, ILL. 
ting Machine. Cones are central Sad iron, ¢ Tr. Johnson seen eeceeeeens ye VanWinkle - 
over machine, equalizing the weight. Saddle, harness, J ’ M Beckwith Sedeuee sa 0. } anes RPS 
Within the cones are compound gea Sash cord guide, W. R. Fox...... a | 98 em em a ARTESIAN 
giving six changes of speed Gears Saw, combination crosseut and circular, C. aa 2 138 Liberty St “s Y 
require no extra space, and ar pro- - CG. Henry.. ‘ ‘ rrreri eT tts 669,955 pial i Abe St., N. ¥. 
tected from dust or accident. Chasers l@cale, spring balance, 0. 0. Oxias........ 669.657 28 0 & 28. Canal St ee Ch enten Fea 
can be opened, threaded pipe removed, | Seale automatie recor » device . C a Chicago. 
another ins rted and ‘ at w ithout stop- i" sa Ca ; INS SUVS. Oe .. 609.5 | cectand ecakh sevsitionte. 





ping machine. (2 Send for Catalogue. Screw cutting machine, wood, R. Dicke.... 669,¢ 


THE MERREL zs MFG. CO. teed dri 20, T. B. Rowe +--+» 660,66 
501 Curtiss Street TOLEDO, OUtO, | Sed aril vee. tise ecparator 60,064 | 
Separator, T. Miller ° — 


Py THE AUTO- CARBURETTOR sas » ae re plipaapee tr 54 = 7 ” ponean 669,051 | Just to introduce our big western eras ming ee 


quired to drill and complete 
fame. Portable Horse Power 





Write us stating exactly what 
th year) we will send a block of 5 shares is required and send for illus- 






made upon a new principle furnishes areli- Sewing machine binder, W. ©. & F. B 4 trated catalogus. Address 
able explosive mixtare, Macy lgumcon one Batten ..-+» cose GURORS yon dssensabis in & Cripple Creek Geld Mine, tai | PIERCE WELL ENGINEERING AND SUPPLY OO. 
greatest expansion. No pump required. | Sewing machines, rotary take up for, J sub. to our illustrated weekly paper. Clubs o bo mre 136 LIBERTY STREET, New You, U. 8. A. 
U sen any grade of gasoline with now = Heberling -++++ 669,658 | ge each. Full mining news, ertificates sent t P 

specially adapted to automobile and cycle | shaft alining device, R. Rathke seeeee 669,807 ili it + ripple Creek is a world- Seat ARI 
motors. Our customers aay 1 Je the Riso | Shaft end play, device for causing, A. 1 turn tell weued Later ee Rie te "wink, | THE HE PRINCIPAL CHARACTERISTICS 
Cazburettor in the market o mone aso Averrett teeeeee - 669,612 | (Tme.), ae, “ hos o. of the Nickel Plate Road which make it the popular line 


for the traveling public are competent train service, 
fine roadbed and courteous employés. ‘The Nickel Plate 
Road is the Short Line between Buffalo and Chicago. 
The Great Pan-American Exposition this summer will 
present unusual attractions. The Nickel Plate Road 
will be in position to accommodate this travel with 


the egister Valwe for controlling the | ~. > th 

flow re eteter or other fluids. Write us paige aa A a G i “4 Dexter 

for prices and booklet on Carburettors. -- leet Cony i er L - \. Walat sooes 
Gasoline and Steam Engines and Automo- | Sheet metal vesse . aan Beccerecnces 
biles built to order and repaired Shirt waist, Steppac her & Stern... ° 

The Avery & Jenness Co.,30 W. Washington St.,Chicago | Shoveling board, N I. Milliken (reissue) safest, most up-to-date engine 


Shutter bower, R. G. Johnson seceseees G69,929 | that is made—the most durable 


TO MINE OWNERS 
u need a Nelsting Engine. 


want th 











: , e ’ ; safet i and fort. Write, wire, ‘phone or call 
TH E Wi LLI A MS rng HL oF ala htc LA hn oeee ETRE ye om et on ‘ x ‘ joore, General Agent, 251 Main Mt. Piufialo, NY. 
WwW N Sketching apparatus, automatic, L. Riebe 80,508 
NNN Pp H P Smut mill, G. R ing : . 669,858 
, a neumatic ulley Smut plow bee cweanee, combined, ” McGuire . GERE GASOLINE ate 
mi & COOK. .cecssecce 669,76 
Double the grip of an ordinary pulley. Speed actvinn mechanism, variable, R. & an ‘ and ‘ . : ABIN--- OPEN B 
M. F. WILLIAMS & SONS, W. T. Aldrich....c..cees- «+++ 660,48 BL . ‘ +4 OAS 4 CASO}, wat GLONGERE yacet ae 
$T. LOUIS, MO., U.S. A. | (Continued on page 190) tg P'S. Box 1d-e, Kansas City, Me. rane tei 
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Ettesseesesssensensessesss | sore regulator, A. Hi. Hampe....++0+++0 
Spindle bearing, J. M. Olimmer..........- 


$a A Watched Pot : 
that Boils. 


The “ Khotal”’ Blue 
stove gen- 





Flame i 
erates gas from com- 
mon kerosene and 


i lops heat so rap 


I 
it it will boil a 

art ! ate n v 
ni Will « © 
| an«'thing nad can be 

‘ . —_ j re ed t ny le 
a sired degre f heat 
It ha wick and noa ubstitute It 
strong, durable and a itely safe A 

nh Operate it 


THE “KHOTAL” 





Blue Flame Oil Stove 
For Home or Camp or Yacht. 

< l nd little to r The 

“* . A t t ; 1 . a 

illemt weight ” 

I ; lack irge enough 


= dinner Write for free illus 

THE HYDROCARBON BURNER CO., 
197 Fulton Street, New York. 
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ve 


They have the life, elasticity and easy 
riding qualities of all other good tires, 
and when punctured are easier tx d 
Detach | aan rim, repair the zo on j 
your way rejoicing No piugs, perspiration 
or profanity 











Simple, ian’t it? And it's just as easy 
as it sounds j 
Gg & J TIRE CO., 
Indianapolis, 
| 
NEW BINOCULAR. 
(The Tri#der.) 
Small as an opera glass. More 
powerful than the largest tield 
glass. Send for Cireulars 
QUEEN & CO. 
Upticat and Setentific Inatru 
ment Works, 
. 7. 1010 Chestnut Street, 
New York: ® Fifth Ave PHILADELPHIA, PA 
Sse" ee 
a “EZ — Our 
” book of paint 





_ “ko ywledge for all paint | 
buyers sent free on request 


PATTON'S SUN PROOF PAINT 


Libe oval inducements to deal- 
PATTON Paint co., 











ee, a i 
ps —S— basa Mtiiwaalaes | 
~~ NOS = ——— Wis. | 
—— 
SHOE CKING.—FORMULAS FOR 





quid and « bDincking a given in SUPPLEMENT 
Nos 12h 8 + ae Pr vee ) cents each. For sale 
by Mann & Co. and all newsdealers 


WE TEACH YOU FREE 


$5. to $10. PER D. 
. ever, Niekel ne Metal Plating. 
home or traveling, using and selling 
qixt Gray's Machines. Piates 
Watohvs, Jewriry, tableware, Bicycles 
i LB alk metal goods. NO siremssare 
— Heavy plate. Modern methods. No 
We do plating. make outfits, al) sizes 














7 Complete, all tools, lathes, materials, 
eto., ready for work. The Reyal, new dipping peoeree, uick 
ind easy, Weite teday. Pamphict, sam E. 
P. GRAY & O0., Plating Werks, cL NOINNATL oO. 


Acetylene Gas Burners, yrorten 


Schwarz Perfection Lava Burner 
Highest awards in all Acetylene Expo ALL 
sitions, Made of one piece of lane 
fauitiess and erery one te 
anteed CP" Send for Price List 


ae. Sole Agents for 

Smoking the 1 *. and 

Carbonutzation e 
Perfect Alignment anace 


M. KIRCHBERGER & CO. 
50 Warren Street, New Vork. 


agp rg STEAM BOILERS) 


These Bollers are made of fire 
bux steel, which has a tensile 
strength of 4.000 pounds. A 
double butt strap seam is used 
The bottom end of she}! is fang 
ed totake fathead This fi 
also takes care of difference In 
expansion between shell and | 
copper tu aC boiler is 
tested to 0) pounds ©. W. P. 
Can also furnish botlers with 
seamless cold drawn shell. 


EVERETT, MASS, 








FRA’ NK MILNE, 





Zine white, 


Spool stand, M. H. Gorneton 





rook. 
Srake 


ews 


~» 600,684 
. 669,512 


ing... 
ading 


rager- 


. 669,816 


Spool stand, J. Herbst 

Spraying apparatus or device, M. B. B 

Spraying machine, vine, A. & H. H. I 
ley ‘ 

Stacker, pneumatic straw J. M. Andr 

Stamp, dating, T. R out 

Starching machine, G. B. Wheeler 

Stean L r. Fletcher 

Stear re rator, B. Scherrer 

Steam ge rator, BE. EB. Steddard . 

Steel ening manganes I dD 
bard eee 

Steering gear, H. C apel 

Stereoscope, W. R. Twiford 

Sterilizing milk, et« R. G. Nash 

Stone sawing machine feed mechanist 
D. Hunter 

Stool, J. M. Purdam 

Stool, tourist's, A Adler 

Stove, H. Q. Hood 

Stove heating, 8. W Jackson 

Street aweeper J | Collins 

Street sweeper, BE. 8S. Day 

Street sweeper, automobile, J. T. Coll 

Surveying of other instruments, re 
device for, R. Reeh 

Swimming and life saving belt, H. P 
Baner 

Switch stand, J. Wrigley 

Syringe, irrigating vaginal, J. P. Ball 


Syrup from beets, prod 
Son 
Tank See Knockdown 
Telephone, Merrill & H 
Telephone and 
S Hibbard 
Telephone and fire il 
bined \ s 
Telephone cireuit, ¢ I 
Telephone 
rent supply for p 
Rorty 
Telephone, 
Pelephone 
Telephone lines, 
R. MeBerty 
Telephone receiver holde 
Telephone service § mete 
8. Hulflah 
Telephone switehboard 
Seribner 


coin controll 


appar 


switch bos 
eutt, | Rn. Met 
Telephone switchboard 
‘ BK. Seribner 
Telephone awit« hboard 
‘pa rats 0 4 
ll coupling, Catha 
' 





rabbet, W 


le press 
i ete., press 


and nde reutting, T 


Tire, J. ¢ Andersen 


ilarm system 


eireuita, syste 





exchange syste 


wing, W. C 


tank 
ays 


nm apparatus 
Hibbard 


m of centra 


Peter 


combined, A 


1 eur 


rivate line M ‘ 


da, J. BE. Corde 


Cc. BE. Ser 
ntus for part 


r, G. &. Meye 
r and cirent 


ipparatus, ¢ 


vez 
Ibner 


y b 


r 
t ob 


apparatus and cir 


supervisory 


supervisory 


n 


reshing machine, R. EB. Law 


Ludowitel 


for manufactu 


Dalton 


rire, pneumatic, B. Wakeman 


Tire, vehicle, M 
ipparatus f 
in making 


Harloe 





Tooth artificial Ww kK 
Tooth mold 
rey H. K Aiken 
Toy, 8. BE. & A. M. Fe 
To A. &. Keever 

Toy bank, H A 
Toy-bank cash register 

Dunham 
engine, bieyele 


Transformer, multiphase 


| Transit apparatus, tabul 


dus 
Transit systems 


tubular, W A. Hu 


Washing machine 


Vashing machine locking stopper, 
Vaudt 

Washtub attachment, ©. Schwetzer 

Watch balance and halr spring, c« 
sation P Perret 

Water purifying apparatus, T Pwan 

Water supply system I Barker 

Water tube boiler, F R. Stettiniua, 

060, 


Water tube boiler, J. E 
Smith, et a 


Weather strip, W I 


irtificial, B 


receiving 





etebing fabric 
eumatic, 


r pr 


ke for detac 
I Johnatone 


Slater 
Rubinsen 


reman 


Earnshaw 
and indicator 


J. W. James 
BE. W. Rice, 
ar, W. A. H 


Bogardus 


W Me Mahon 


Thornyecroft 


ed puller, BE. D. ¢ Koeth 
Weigher and bagger, grain, A. J. & 
Wickman 
Weighing and packing machine, 
J W Ilaon 
Weighing machine, automatic, | 
Whiffletree hook, N. Glock, Jr 
Wire tightener, J A. Clark 


Wool, extracting grease 
Wreneh, A. Dudly 
Wreneh, G. Sibert 

| Wrench, A. K. Wolfe 


making, D. 


DES 


Atomizer or inhaler, C 


tadge or similar article, 
| Bucket 


or pall, J. A 
Chisel, 
Coin controlled eee 


a 
Coin eontesticl apparat 
ale 
‘ooking utensel lid, F 
Display sample tube, ( 
Door 


Game 


Garment support, B. A. 
Girdle, M. L. Sherin.. 
Hook, 
Hook, garment, W. H 
Hook, 
Hydrocarbon burner, W 
Insulating suppert for 
Stillwell 


Knives, etec., handle for, 


fender plate, M. T 
Fly paper holder, G. R 

ward, A. A. Callle.......... 
| Garment hanger, ©. A 


awning, L. C. I 


singletree, R. Stone.... 


from, W. Erben 


B. Jones 


IGNS 


M. Blackman 


a, cabinet for, 
us, dial for, 


J. Retd 
F. Price 
Glynn, - 
Schimmel 


R. Jea 
electric 


B | HW Crosby 


Lamp burner, gas, A. H. _Homphrey.. 
Medicine tube, L. T. hi 
Paper —_ ‘er C. B. Morre 


Pillow 


Plaiting D. Kisch 


Plumber's trap, F. B. 


Ratiway track or way, amusement, 
Morris 








J. F. Grant.... 
Koight ° 
framer, J, Swan 


MIB... cee 
conductors, 


signal, 


signal 


re of 


used 


hable 


Ir 
Bogart 


apparatus for 


Transit systems, receiving mechanism for 
tubular, W A. H. Bogardus 660,887 

Tronk lock RK Claughton 

} Tubes, drawing metallic I Ivins 

[wine holder and cutter, R. D. Weakley 

ryt vriting rachi Ss Ey lar 

Type-writing ma G. F. Stillman 

rype-writing 1 t attachment L 
Calveard 

Valy mechanist H. ¢ Meyer Ir 

Vapor generator bk Thomsen 

Vaporizer, T \ Mack 

Vault top sections, mold for burial, B. I 
Van Camp es 

Vehitele, hild's, G I Lamont 

Vebilel motor, 1 I hooley 

Vehiel motor A. I Stevens 

Vehicle running gear k Gordon 

Vehicle steering mechanism, motor, H. F 
Shaw 

Vehicle wheel, O Teiget 

Vehicle wheel, spring, W. ¢ Hilliard 

Vehicles, means for att hing motors to, 
Ww Ww Morne 

Vebicles, transmitting and steering mechan 
lam for motor Riege 

Velocipede driving mechauism, | A. Kelley 

Ventilator, EB. ¢ Royer 

Veterinary dental float, R. W. Ellis 

Vise, cam anc rachet J \ Vernon 

Wagon, dumping ! Wright 

Wagon-rim adjuster Ww Ww Endicott 

Washboiler folding support, W. Vandt 


Ww 


mpen 


771 to 











am A 
C. A. 


"94,216, 


































669,683 | 


669,705 | 
660,885 | 
| 
| 


669,910 


660, 650 


600,044 


609,800 


660,000 





669, 708 








609,545 | 





669,709 | 


| 


660, 501 








FOR VEHICLE AND 
MARINE PURPOSES. 
Nothing betteror more economical J 
than our four-cylinder movors, Pos 
seas every known point of excellence 
Durable in every part dee 
tachable igniters, heavy bear- 
ings and shifting spark, water. 
jacketed head, runs any speed | 
from 100 to 1500 per minute 
4#< to 10 H. P. Fully guaranteed 
Ground joints throughout. 
— Gasoline "oe Co., 
Buffale, N. ¥., U. A. 


Che Cypewriter Exchange 


146 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wynatette St. 


oan 8s1 
660,662 | 


660, 802 


209 North — St. 
LOUIS, MO. 
432 Diamond " 
se PI TTSBURGH, PA. 
; 3 West Baltimore St., 
B. LTIMORE, MD. 
536 Golltornte St., 
N FRANCISCO. CAL. 
We wil save you from 10 
to 34 on Typewriters of ail ull makes. Send for Catalogue. 


Ww Your Eye Could See 


the filth that passes through or- 
dinary water faucets you would 
be alarmed and disgusted. These 
germs are the cause of most dis 
eases. Pure water would prevent 
a. and perfectly pure water 

be produced only by using 
the wide sy celebrated 


Berkefeld Filter, 


which is constructed on the most scien- 
tifie and bygienic piincipie. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes, 


| Berkefeld Filter Co., 2 Cedar St., New York. 


669,801 | 
60, S88 
6an, 507 
669, 008 





609,712 


669,618 | 
660,649 | 





669,962 | 
660,81 
669,795 | 









669,653 





sa A GERM-PROOF FILTER 


669,848 







Most fatal diseases come from drinking 
impure water Protect yourself and 
family by using **TE DNARCE 
au absolutely reliable filter which 
ly purifies water. Needs no plunsbies to 
Can be attached to any plain or 
threaded faucet. simplest in cx 
tion, Basiest to clean. Price 
Express prepaid. When ordering 
| whether for — - threaded fauc 
| Descriptive catalogue on applicatior 
Hygeia Filter | Fliter Co., «Ba Fi First St., Detr roi 


‘HOT BATH IN ONE MINUTE ” 
ONE CENT. 

— by the aid of a rod, 
struck a rock and got cold wa- 
ter. You by the aid ofa 

Humphrey Crescent Heater 
strike a match and get hot 
water. They require no com- 
plicated piping, simply connect 
w 









660,841 


669,007 


669, 600 


660, To4 


bathroom 
Write for Bookl 
| HUMPHREY MFG. ff PLATING CO 


$252 BUYS A BUGGY 


(with top @88.) We manufacture 
a full line of Baggies, Carriages and 
Harness all of latest styles. Superior 
Prices defy competi- 
The entire product 
of 2 eno~mous fact 
Sold direct toc 
only. 
PROFTT. E very ¢ carriage 
guaranteed. Sent on 
val. money back if not satisfied. Write for Speelal Offer, 
iN Buy. COMPANY, 215 Saginaw St., PONTIAC, HICH, 









Guaranteed. 


Ratenee. Mich. 

























KANSAS CITY, MO. 





th water and gas in your 








PER FORATED METALS 


FORALL USES. MADE AS REQUIRED. 


225 N.UNION ST. 


HARRINGTON&KING PERFORATING ©..CHICAGO. 











EDISON RECORDS 


} 
| 
} 
! 













FOR GOOD MUSIC 


Buy Edison Records De. paler Ne where 
1A 






have bem. Ask i the SED, 
GEN INE E Dis No RAPHA 
Fr o eit atalognes A tee ab dealers, 
None genuine Trade 
without this Ue, 
homas a Edison. aos, 


Nat’! Phonograph Co., 136 Fifth Av., New York 























Send 3c. for catalog of 
Monarch Marine 
Casoline Engines, 
%to45 HH. P. $200 up. 
Grand Rapids Gas 

Engine & Vacht Co, 
Grand Rapids, Mich, 








“By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 
tory’s price can be realized. 
Also economize freight 500 
pereres Launches, Sail and 

‘ow Boats, Gasoline En- 
gines. Catalog free. 


1D MEDAR'T, 3545 DeKalb St., St.Louis, Mo. 


The Pipe of the Century. 
THe... “* MALLINCKRODT” PATENT 


NICOTINE ee AND VENTILATED SMOKING 
PE IS THE ONLY PIPE FIT FORA 
GENTLEMAN'S USE. 

You may appreciate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, foul-smelling pipe, thoroughly 
saturated with poisonous nicotine Juices, so bitter and 
disgusting tc the taste. This is effectually remedied in 
the “ Mallinckrodt" where the juices are completely ab 
sorbed before reaching the mouth, and assuring a cool, 
clean and healthy smoke. Money refunded if not satis- 
factory. Pipes from %) to 3 cents each, according to 
size and finish. Over 100,000 sold in 1899 alone, 

Send for illustrated circular “S. A.” with prices. 


THE HARVEY & WATTS CO., 
387 Broadway, N.Y. Station E, Philadelphia. 


“TEE LATEST FAD. 


Ribbon Spikes—direct from the 
manu‘acturer, 
Cut shows ex 














act size. Gold 

finish by the Quarters on 

Plain bright cut. 6 for 1c. Jeweled with Emerald or Turquoise, etc 
6for 2c, Stamps or coin taken. Jerome Shore Co., Providence, R. | 


<PNTCTTTUW 
SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound ane will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing varivus 
stages of the work. This article is contained in Sc 1eN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & CO., 361 Broadway, New 
York City, or any bookseller or newsdealer. 





THE NEW BRISTOL COUNTER 





Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically a le, accurate, durable. Spe- 
oe cones rs to order nd for ci lar. 


"i; BOOT’ Bristol, Conn, U.S. A. 


DICKERMAN’S 
DURABLE DESKS 


Don’t buy wntil you get our catalogue 
100 pages of momey saving values. 


AMERICAN STORE STOOL CO.. 33 Howard St., New York 











What Do You Want z, Buy? 


We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers i in ANY 


line of business. 


34,208 
34,219 Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK, 

















MaRCcH 23, 1901. Scientific American. _tgt 













































































































































Rock drill bit, H. Aylmer........ss0eee0- 
Seale base, revoluble, J. W. Culmer. ss 
Sleigh, sulky, G. W. Beard. 
Spoon, C. J. Buchheit...... 4 4 ' 
ha oo Rr Bot Hult. WITH PRIVILEGE OF EXAMINATION. 
Wrench, B. Baxter.........+.0++ FREICHT PREPAID TO YOUR STATION. 
“THE WILLARD STEEL RANGE”? 
our book TRADE MARKS. Hae 6 Gin. lide, oven Mxtixl2, b-gallon reservoir and wurming closet, lined 
SALARIED Aleoholic li . i throughout with asbestus, burns wood or coa iis special inducement is 
. Aleoholic quors, certain named, Highland . F 
POSITIONS Maine’ Ceuneery... ™ 36,070 Offered for a limited time only. Mention this paper. 
. for LEARNERS —_ <) . one parte thereof, Century al WM. G. WILLARD, Manufacturer, 619 and 621 N. 4th St ; St. Louis, Mo. 
t tells ho ou ¢ otor ehicle om pany 36,086 
eupport you i while Bakery products, certain named, Ohio Bak ones wren a 
learning your chosen pro- ing “Company , 36 057 I “ NES. 
fession. ht 000 students and |} Banana flour, R. Crusellas : ICE s iA CHINES, pertios | Engine PUI KR 
graduates in Mechanical, |} Bandages and compresses, Stafford Hydro REBUILT MACHINERY MG CO,, 38 Clinton Street, Milwaukee, Wis 
, Cc we Flee trical ye pathic Company ; 
ng; Architecture; Drawing Barrels, B. J. Cilley... SUPP Pargain Prices Larg 
cntiiaeatie Book "keeping, ete. | Bee r bir b, Clicquot Club Bottling & Ex hen. est. Atachinery Depot ony earth, We buy 
int rr 1 r “4 rac ompany.. : . 86,066 buildings an plants; among 
” B $ tomes ~ Schools, jeverages certain named non-alcoholic, ote we bought the World's 
0x 942 Scranton, Pa. Clicquot Club Bottling & Extract Com- Far, the Omaha Exposition, the DO YOU SHARPEN LAWN MOWERS ¢ 
pany socees SG0CT Chiéago yg KY other WE a grinder that you need. 
Jeverages, fi oholic, Cliequet Club Bot structures, We re jd machin Cc. R. oR ZAC TA > 
: * tling & E toon act ¢ cmpeny 36,068, 36,069 oy i all kinds, and = bbl Aen Asbury Park, N. J. 
Blood, cure for impure, M. M. Harris.. 36,043 indir le “ 
ELECTRICAL ENGINEERING lea gare for myn, MM. Ha 2 8 | frou spt" neinie com's | | 36 HP, GAS ENGINE CASTINGS 
TAUGHT BY MAIL Manufacturing Company . 26,083) . up; Steam re Materials and Blue Prirts. Write for Catal 9 
s Candy kisses. H. Jensen 36,060 | ete. We carry os at we" F General a " - r or Catalogue 
Write for our Free Illustrated Book Carbonated water plain Clicquot Club Bot | pes ach. f ae 8 yaa PARSELL @ WEED, SPER WW. Sisk Street, Now Vork 
*« CA! =CO! 2 N ] | tling & Extract Company % 36,065 | He ; r - 
CA RICAL ErcmnesER ELEC Cheese, crean Ww A. Lawrence & Son 3 | . Ye tos ee At Su. SHORTHAN BY MAIL. Pioneer home course. 
we tea Ete te tei cer 2 Oe } « ig irs, F. W. Tuchelt’s ~_ wesc sees 3 a Mi if This ete. Potts Shorthand College, Box 3, Williamaport, Pa. 
. Railways, M ral Eng Steam — any . Peep hn re Reie Pies : oe Con tantly vere ae ay yh oe _ 
al Drawing . Confectionery and ice-cream, M. E. Abel at Sheriffs’ and Receivers’ sales. ‘ 
ELFCTRIC AL ENGINEER INSTITUTE, Estate . eeeee 36,062 4 Ma Yom hay cking Co., : z. 
, 240-242 W. 28d St., New York. Corsets, Kops Bros 36,027 | W. 35th & Iron Sts , Chicago, tll. Ges ;_ NEW TORE STENCH Ww A Se 
~}| Cotton, bal Weld & Neville 
Counterboard, Groton Leatherboard ( ompany - : i 
onehare [ ‘ ) ; EUROPE, particularly in Fran of 
Cage aid, Ht At Rhode tt Company 3 Bf SALE > patented Amerte an Machines and Ind rial 
Dentifrices and mouth-washes, F. Loeser & L LP 8imon, meet SSS... 
( ompany 36,049 50 YEARS’ web. ate metementanie yea, 
The New Discovery of the Age Ravened compound for desserts, Pratons EXPERIENCE 
. ( cmbens es 3 3 nr 
Flour, J. J. de Pombo ‘AMOUR & | LITTLEDALE MACH E C0 
THE VERNON ACADEMY [Pour sin be) Xiiinsan 
Glue, B. J. Cilley 
will tell you all about it Heeling, Groton Leatherboard Company “PATTERN AND MODEL MAKFRS. 
Insecticides, W. H. I ker 36, 
Leather and leather certatt To purchase or manafacjure on 
FREE OF CHARCE den 7 *. og - oan = 6.028 WANTED a royalty, patented machine 
- - Machinery, certain Bains 4 G. W. Paress 26 ORS tools of new design, or now on the market for which 
The new discovery of Prof. Albert Vernon, the mar- acainery, : . a _ . there is a legitimate demand at @ fair profit. Address 
vel of the Century. A thousandfold more powerful than | Medical compounds and drugs, certain | Lock B Box 21, Station B c leveland, “Okie, 
HY PNOTISM. A knowledge of the wonderful re- named, C. 8S. Archer 6,045 Waene Ghanee | Bex 21, Stati . " 
sources of this science will unfold to you the secrets of | Medical compounds, certain named, J. O 
success and make clear and plain al) that bas seemed so Logan ssacne eee DESIGNS | WANTED —A man between the ages of 2% 
mysterious and that has been attributed tosupernatural | Medical compounds, certain named, Vapo CopyvRIGHTsS &c. ® and %. co ougervite S56 inspec 
agency or hypnotism during past ages. You may have | Cresolene Company oe tion of raw and finished parts. Must have good educe- 
a wonderful, comprehensive 100-page book by this girted | Medicated bands, H. B. Byrne : Anyone sending a sketch and description may tion; College or Technical School Training preferred 
man by sending your name to us at once. Write to-| Medicinal, toilet, and antiseptic prepara quickly ascertain our opinion free whether an Also some practical mechanical experience. Jary $800 
daz. 3 be absctesaly VEER. Aten | tions,” Norddeutache”™ Wollkamnteret  & tion strictty Sonsdettat Handbook on Patents | Woes, Werdeeal Cua Baelatet Oocepaay batons 
| anen ons stric co e 7, 2 ‘ 
VERNON ACADEMY OF MENTAL SCIENCES, | - ,Resemporacginnecet i . 36,050 sent free. Oldest agency for securing patents. BUREAL at onal Cas ster Company, ayton, 4 
j edicine for the cure of consumption, Ben Patents taken through Munn & Co. receive 
2203 East Avenue, Rochester, N. Y. diner & Schlesinger 36,042 epectal nation, wiles arge, in the Sentncyent o06ri 
Medicine, proprietary, Khasan Manufactur . gc a d ure how to make Os dag 
ing Company ae ‘ . 86,041 1 1 merican 4 
Medicines, certain named, Puritanic Remedy Ew e furnish the work and teach you aoe ate pears 8 in 
Company 36,033 p= locality where you live, Send us your address and we will 





A handsomely illustrated weekly. Largest cir- 


Orange, blood, Cliquot Club Bottling & Ex culation of any scientific journal. Terma, $3 a lain the business fully, remember we guarantee a clear profit 





aeentoan "Wha rd Company s0,oe8 year; four months, $1. Sold by all newsdealers. 5 wan UFACTURING CO.” "bes 3 4, Write at ‘nee 
Overcoats, A. Benjamin & Company 26,026 MUNN &C 361 Broad ay, N Y » 

Packings, steam and water, Mayer & Com ee 0.° < ; ew or NY B exe LE IDER way, aed ALL RE 
» . pany b . 36,082 Branch Office. 6% F St.. Washington, D. C. AIR sé de nee 190 eRe y vm 
Popes, certain named, Patemen Farchmeat * If you have a used-up Te er ry re Tt ¥, Fie you 


Paper Company 
Powder, foot, Randolph Chemic al Company 
Rifles, air, Daisy Manufacturing Company 
Shoes, Manier, Dunbar & Company 


frames with ocd-sized brackets; If you want a higher 
gear; Write us and find out all about the A. & J Han- 


‘ACETYLENE APPARATUS ea ber Grain of fe anaapele tos Wega 














Skin diseases, cure for, M. M. Harris 36, TEs Ness 
The Trustees of the American School of Sodium, oleates of, Vereinigte Chininfabri Acetyiene number of the SCIENTIFIC AMERICAS BUP- Was a ‘Ee Chicago, l 
ence will award a limited number of Pree Scholar- ken Zimmer & Company Ges mit Be PLEMENT, describing, with fall llestrations, the most rs 
ships nica‘ whrankter aft , 80 recent, simple or home-made and commercial apparatus 
in Mecha Mechanical, Electrical, Marine, Slalionary, Sole o — ‘ har Na W. Arata Company for generating acetylene on the large and small scale, yo F L tH © L -D E Ne 
and Locomotive Enginccring, including a. complete Steam boilers, Maxim Company rhe gas as made for and used by the microscopist and 











course in Mechanical Drawing. Application blank Stoves, ranges and heaters and operts student; its use in the magic lantern. ew Freneb 


———— | Wid hs 96.079 | table lamp making its own acetylene, Contained in 

on requesL = cr ss gyn m ‘ ct a. ~e nom qeneny « Ks OE | SOTENTIFIC AMERICAN ye gar my No. 1057 q\td iN 
& ip BIC udan Syrup Selining V0 oe new | Price 10 cents prepaid by mail. For other numerous 

American School o_o Correspondence, Secten, Mass. | 16,065 | valuable articles on this subject we refer you to page 


sarees se oe Gs ong Talking iz machines and accessories, E. R of ovr Supplement ¢ ‘atalogue, sent free to any address, 
MUN 









































Jobnson nN & OO, » aL Broadway New w York. 
| Teas, EB. G. Engel | _ : ELECTRIC LIGHT, the Borough of Northum- 
| Telephone apparatus, Pureka Electric Com = .c> im. \ berland, Pa.. are considering the question of lighting the 
MORAN FLEXIBLE JOINT ” | epwihe a6.074, 20,075 | Gaal “17 JEWELED bids for this perpese on the tohowing ‘plan end fom 
Twine, hop grape tobacco and = tarred, | yids for this parpese on the following plan and con- 
Steam, Air or Liquids. Travers Bros Company 36,05 adjusted, patent regulator,stemwindand =| ditions: Ist, re lamps all night; 80 Are lamps half 
Made ia all sizes to stand any desired |W atches, watcheases and watch movements, stem set, genuine night. 2d. bh Snakensan lights all night; Incandescent 
pressure. Philade tpt a Watch Case Company 36,025 NATO. SPECIAL lights half night. 84, Both systems on moonlight sche- 
Moran Flexible Steam Joint Co., inc'd, Woodenware, certain named, Oval Wood movement. Ladies’ or Gents size dule. All bids to be mailed to JOHN GILBERT, North- 
149 Rast 3d St., LOUISVILLE, KY Dish Company ‘ 26.080 | WARKANTED 20 TEARS. MK umberiand, Pa.. and to ve in bis possession not later than 
~ ; poe esses : : rear ts ’ Gold plate hunting case,elegantly 5 P. M., March 28, 1901. The Borough reserves the right 





engraved. Fit for a king. No better to accept or reject any or all bids. 


im watch made. Must be seen to be 
appreciated Special offer for next DRIVING A PLEASUR 
) 5) 

BemiMeddrees ond gwo will send, thus when holding your horse with an IM PE Re BIT, 
a a iving 10 per cent more leverage than any other 

wateh C.0.D. Sth privilege toex - th lady can contro! the most vierous he Post 

amine. If found satisfactory pay tive cure for tonguedolling. Will prevent siae pull 

avent @5.85 & express charges. ing and driving on one line. Sent to any address, 

A guarantee and beautiful chain & postpaid, upon receipt of price, In XC plate or 


‘A VALUABLE PATENT. pe 


Any individual or company wishing to invest a few | 










thousand dollars in the purchase of an interest in aj ,, = - 
otent on a machine costing but little to build, and | “‘A Dirty Hand Made Handsome,” for soap, 
veing of universal application to the needs of the in- ‘ R : 
habitants of every town in the United States, and hav- “Birch Cream 
ing no competition, write to > 

JOHN M. JONES, Palmyra, New York. tumstead’s Worm Syrup, for a worm 








Face Powder,” for a face 








up M. W. Voorhees 8.204 W —_ sent a with qvery watch. mitation rubber, $1. Ln fine wic Mireet, Heal ; 
sv oorhee 2 rite at once as this a not appear s Ce., 14th st t ine, W in, 
FOR SALE —Valuable patent (recent) bottle stop- ( aff eno,”’ for a medicine, Caffeeno Drug = La thd iggy L eo Imperial Bit « Bit and Snap Co. reet, Karine. *, 
« perfor beer, ete. Only endon _ Company 8,225 | ae , Chieago, 
of patentee’s age. Those meaning business y have | ‘‘Coachlene,’’ for a cleaning pre paration, \— ate 
paces. Address G. J. cHL Ek. "aati Edward Gordon Manafacturing Company 8,218 TO PATENTEES AND INVENTORS. PATENT RIGHTS FOR SALE. 
ort th Street, * Philadelphia, Pa. Down on the Farm,”’ for preserves, C. W W.& R. Leggott, Limited, General and Bullders’ Brass I have invented, patented and 


todefer & Company tounders, Silens Works, Bradford, England, would pur-| 


MECHANICAL | ‘Blectric Hed-A-Cure,”’ for a medicine, C "| chase outright or make on commission any good appli 
| A. Perry r ace for interior of buildings, specialiy door and win- 
| “Florescent Plant Food,” for a plant food dow fittings. W. & R. LEGGOTT, ita Silens Works, 
ENCYCLOPEDIA. ge at bom ay ’ 91 | Bradford, England. 
No mechanic should be without it “Geuda Mineral Water,” for mineral water —_ - SPECIAL, PRICES,,? 
. pay 


a - x. a cath,’ for an insecticide — S 
Chemical Works 8. > Trial. Guaranteed. Dou te 


f i J. F. Wile » and Combination nw 
», or cigars, J. F; ileox SCAL E ‘CO., | shaft and can be put on or taken off without removing 
olled White Oats for rolled 335 Central St., | other parts of the machinery. It thus saves ten times 


Lang & Company 8,212 | catelen Sean Writenne. BINGHAMTON, N. Y. its cost in time and labor. It can be manufactured as 


‘Mine rvaline for a hair and scalp tonic cheaply as any collar now on the market, It is a blend- 
or lotion, T. N towles 8,219 
O U I i G) “Photo Cigar,’ for cigars, Schmidt & Com 
pany ; 8,207 


ing of safety, simplicity and security, and only needs to 
RIDER AGENTS. WANTED be introduced to become universally used. Tt cannot 
slip at ali and bas a erip on the shafting the fuli surface 
‘Pillsbury’s Premium Oats," for an oat ie % ae Bicye Wa ride eS exhibit ot Apply to W. HDA vine te nally the ne Satont r We> 
} food, Pillsbury-Washburn Flour Mills iT MAKES Apply a ox § ontrea) an. 
AN ILLVSTRATED MAGAZINE Company 
Red-Fox Ale.’’ for ale, A. von Cotzhansen 


“1901 Models “$10 to $18 meses en 
OF SPORT TRAVEL ADVENTVRE | «standard Stripes,” for’ ginghams, M. Field +99 & "00 Models, high grade, $7 to $12. “LYON & HEALY’S BRASS BAND 
syaypte yr | Own Make 


own a device to supersede all 
previous collars for machinery 
sbafting on account of its supe- 
rior safety, simplicity and securi 
ty. The collar bas no set screw 
which often projects anc causes 
accidents, = aa serew 
to weaken the col The 

“veming” Collar is simple in 
construction—made in four pleces to clasp around the 
















s. 8. WILLIAMSON, Publisher, 
1148 Betz Building, Philadelphia, Pa. 














































« Company 
AND COVNT RY LIF E } “The Baroness,’’ for cigars, Sehmidt & 
ED Company speTEy eee. Iodoreed by 
The lagles,”’ for cigars, Gordon é Sey the great Jules a ae peet im 
ITED BY CAS PAR WHITN EY The spe Testhinn sad yoo Bed yo the world. BS log, 400 400 illa 
der,”’ for a powder, J. A. W. Bouvier } strations, PRE . Tete the 
If you are interested in Fishing, Shooting, Twentieth Century Bs aking Powder,"’ for MCYCOLE distribut- Jowent prices on tinnd fostraments 
Yachting, Horse Racing, Polo, Foothall b pains powder, TL Re 8,214 ing Catalogues for us. We have & Also contains Music and Instroc 
’ . Vs . . Viet for talking machines, BE. R. John wonderful propos! ition to Agents for tions for New Bandas. Lyon & Mealy, 
Baseball, Automobiling, Bicycling, or any a ce for our Bargain Manofacturers, 8% Adams st., Chicago. 
other sport. you will find OUTING of im “Vv iekae Record,”’ for sound records, BE. R | List and Special (CLE Address Dept. ¢2 L, igen & Healy are the iargest ina 
t ’ wa 4 P Johnson 8,228 | oo sic house in the world ‘diter 
measurable assistance in your particular ‘Wellman’ Congh Medicine,"’ for a cough , | MEAD oyveL iaitanenentadt 
game and very entertaining as well | medicine, D. Thomas en —— 
: 2 “White Clover Brand Muenster Cheese,” 
sauthoritative articles on every branch for cheese, J. Jossl . 8.211 
‘ t and absorbing tales of adventure | 
1 game hunting by the most experi- PRINTS. "4 ave an i ul r or Our $ 
1 most prominent sportsmen of | | 
America “Cock, Bird and Dogs for wall paper, 
Lawrence & Bullen seo 312 
< 1e Mag: at ne “ ” ’ ‘0 : ape 7eTU ¥ ’ ; , rk — ¢ 2c . » ; Irie 
hie — ee ee: Oe Bape, 91, | Very often, and if we only knew your address, we could turn over to you inquiries 
Hen nd Chickens,"’ for wall paper, Law . - > 
ir Monthly Departments . eg i a Se ccptcwcaeeaeuet gin | by the hundred that come pouring into our office daily 
levot +“ » : 21490 ¥ 
dev at s of sport is one Walke-z-y, for shoes, 8S. M. Burt.. > 31 
| 
on FOREST! y Gifford Pinchot, the — . a 46 99 i 
United States Forest A printed copy of the specification and drawing of ea ¢ us ne an er tia an \) ul ry 
any patent in the fo ng list, or any patent in 
print issued since 1863, will be furnished from | ,. P : : es . 
SPECIAL PAPERS ON this office for 10 cents. In ordering please state | | There you will find inquiries numbered. Read them carefully every week, and if 
Country Life and Country Homes, the Care the name and number of the patent desired, and ¢ ? , “s s 
of the Garden, Fine Poultry. C-tfle and remit to Munn & Co., 361 Broadway, New York you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
Horse Breeding in England, Ameri and Canadian patents may now be obtained by the tn- | a... . , . ‘ . . > 
a a _ Sates o> ventors for any of the inventions named in the fore. | THE INQUIRY every time, and we will put you in communication with the parties 
. going list, provided they are simple, at a cost of L ‘. " 
$45 each. If complicated the cosi will be a little | desiring the information. You may get an order or many orders by simply read- 





THE OUTING PUBLISHING CO., New York. more For full instructions address Munn & Co., 


361 Broadway, Ne York. Other foreign tents | j SINESS J ae y * j ; 
fA. ay RA her Soscign patents ling our BUSINESS AND PERSONAL WANT COLUMNS every week, 
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FOR » MEN OF GRAINS 


IGARS 


“MADE AT KEY WEST— 
These Cigars are manufactured under 


the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST, 








LENO Ps | TT || 


TMiorovan INSPECTIONS); 


eg INSURANCE ; 
\ AGAINST: LOSS | 


r Pag waren | 
STEVNBOILERIXDLOSIONS 


2 ALON Pammwent WB PRANKLIN - Vice PRESIDENT |g 


} -SecreTany P-BALLEN- 2°Vice 
hiaiewree Teese, Cf orgaromn ors} 


Wins lis Wa) = 


into popular favor 
among the upper 
classes bere and 
abroad. The 


WINTON 


MOTOR 
CARRIAGE 


is now universally 
. recognized as the 
standard of excel- 
PRICE $1,200. enc Beautiful, 
durable, ewift and sore. Basily controlled and regu- 
lated. Hydro-carbon (gasoline) system. 
WINTON MOTOR CARRIAGE CO., 
#6 Beiden Street, Cleveland, Ohio, U. 8. A. 
BASTeRN Derot, 10-12 Bast 8th Street, New York 


The Haynes-Apperson Co. 

















Len 





THE 





MODEL ~ 


We are the pl pacer automobile manufacturers of 
America. Profit by our experience ave passed 
the experimental stage and have something practical to 
offer. Write for catalowue desct!bing our gasoline sys- 


tem and one, two and three seated carriages 


THE HAYNES-APPERSON CO.. KOKOMO, IND. 


CHARTER ENGINE 
USED er’apr Src 


FU &t-—Gasoline, Gas, Distillate = 
Stationaries, Portabies, Engines and - 
Pumps, Holsters ”. 
tt?” State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, 0., Box 148, STERLING, HL, 


EMEIMETOUL begareeres 


voreke I CHBESLY 4 £0. 
The Success Emery Grinder 


grinds twice as fast as any erindstone with 

alf the effort. One person does it all- by | 
foot power, Greatest grinder on earth for 
drills, eta 7 *, machine parts, tools, sciasurs. 
knives, ete nvaluable for bieycle Tepatrers. 


blacksmiths, jewelers, carpenters, butchers. 
farmers, ete. Stands 4 feet Digh. Screws to 
wail and fovr and is quickly and easily fixed. 
4,000 revolutions per minute. oh modpine 
crated for ahipment. Price 50 each. 

_ Buffalo }0 Specialty Mfg. Co. Buffalo. | N. Y. 





Carbide Feed 
OLT__ ACETYLENE 


hae all neon 


GENERATORS 


are endorsed by the U. 8. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 
They embody the 
latest and most approved 





ohan! 
ECONOMICAL AND SAFE. EASY OF OPERATION. 


J. B. COLT CO., Dept. s. 





american, 


MARCH 23, 1901. 





WALTHAM WATCHES 


The name Waltham engraved on 
every movement the American 


Waltham Watch Company makes, 
guarantees the movement absolutely 


and without any reservation 
whatsoever. 


“* The Perfected American 
of interesting information 
free upon request. 





Watch ’’, an illustrated book 
about watches, will be sent 


American Waltham Watch Company, 
Waltham, Mass. 


av" 





Standard Model 


pay ex raz 
large boiler, direct 
| lighting, no torch, 
supplementary 
steam water pump 
coll water heater 
from exhaust 
steam, non-thrust 
differential. Four 















pisos surrey 
1,000, Delivery 
wagons oe our 


specialty. Latei 
exhibited on track at Philadelphia Exhibition. 
THE BOSTON AUTOMOBILE CO. 
Office and Factory, Bar HARBOR, ME. 





All varieties at }owest prices. Hest Railroad 


Track and Wag on or Stock Scales made, 
Also 1000 useful artic tea, inctuding Sates, 
ovens Machines, Bicycies, Touls, etc. Save 


Money. Lists Free. CHICAGO Sc ALB Co., Chicago. Lil, 





WATCHES 


No advertisement can properly portray 
the striking effects produced in our 
watches. They are illustrated in our 

BLUE BOOK showing Ladies’ Watches 
in all metals and exquisite enamel ; 
our 

RED BOOK showing Men’s and Boys’ 
Watches 

with up z. date attractive designs. 
Either Blue or Red Book sent on application. 


THE NEW ENGLAND WATCH CO., 
37 & ® Maiden Lane. 149 State Street, 
New York City Chicago. 
Spreckels Buiiding, San Francisco. 















MOD § & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 


E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 
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ELECTRIC 


Ss z 
~ SS 





wewwaeaeoeoeoeoeeeee ee eww 


Ole We 


Where current cannot be conveniently su 


40 MILES on One Charge of Batt 








Sa > 


for, and erect when desire, simple and automatic plants f ‘or charging electric vehicles. 


ELECTRIC VEHICLE CO. 


nt ln ln ltl antl 
, 
= 7 
SURREY 
7 
> 
> 
: 
> 
> 
Reliability—Freedom from Danger—Cleanliness. > 
Ride easily and quietly, of simple construction. Can 4 
be safely run by man, woman or child, 
pplied, we are pre pared to furnish estimates 4 
> 
Send for 1901 Ill hopped Catalogue 
eries. In sixth year of cervie oa > 
z 
HARTFORD, CONN. 
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‘Pocket Kodak 
Portraiture ”’ 


is the title of a daintily printed and 








instructive booklet about home picture 
taking, which has iust been issued by 
the Kodak Press. The illustrations are 
all from the Kodak of 


Mr. Rudolf Eickemeyer, Jr., 


and include a number of his most charm- 
ing studies of child life. Free at the 
Kodak dealers’ or by mail. 


EASTMAN KODAK CO.,, 


AS BER) 
FIRE-FELT 
PURE ASBESTOS. 
REPLETE WITH AIR CELLS 
ay, oar LIGHT FLEX ‘8 


ASBESTOS MATERIALS. 
ROOFING MATERIALS. 









Broges Pr J, 8, 
John C. M yh a 


ones, 
MANUFACTURER OF 
Pydraulic eae  Stoge vt 
1 uding ‘Th 
ulic and Steam ~_ Mo 
pacxing, and Jobn C. F. Jones’ 
Patent “Unique” Packing 
Universally used by the most 
| Soe Steel its in the 
Sampl 5 “a furnish 
Sample for Expert ished 
on application. 























Rochester, N. Y. 








RROW COASTER 


OG Fm: ANY CYCLE. ;0 © tA K SE 
og i PLEASURE AND SAFETY— ALL DEALERS s SELL THEM. 
RAY Y. 















A Permanent, Profitable 
Business 


MEXICO! so 


Write for information bow go Join a Motwat Company by depositing your savings monthly. 


Very profitalie’ and protected 


MEXICAN MUTUAL PLANTERS CO. \ 


by a Powerful Trust Company. 


1015 New York Life Bidg. GHIOAGO. 


er | 








STANHOPE—STYLE F. 


You are not a mechanic and prob- 
ably don’t enjoy puttering with a 
machine. The Electric Vehicle is 
always ready, requires no mechani- 
cal knowledge to runit, and among 
Electrical Vehicles, the ‘* National’’ 
is pre-eminently simple, powerful, 
elegant and excellent. 

Send 10c, in stamps for the handsomest 


and most complete ** Aute Book’ ever 
published on the subject of automobiles, 


National Automobile and Electric Co. 
1115 East 22nd St., Indianapolis, Ind. 


Roger B. McMullen & Co., Chicago, I!!., Gen’! 
Sales Agents tor U. S. and Canada. 


Illustrated pamphlet mailed free to any address 


PATEE 














MOTOR CYCLES 
S200 


Built for business. Sold on a 
business guaranty. Money 
back if not satisfactory. No 
| fvolishness, no expe oriment 
| Orders filled promptly Don't 
place an order re you can't 
getitfilled. WRITE US. 
PATEE BICYCL . f co, 

Indi in iy U. 8. A. S.A 








ACETYLENE 


DO YOU KNOW that the most light, teast trouble 
réeatest comfort can be sec ured by using good burners 
‘he best burner is D. M. STEW ARD'S WONDEK 

Write, pnokceing 7 5 cents, for sam mp 

STATE | INE TALC co. » Chattanooga, Tenn., U.S. A 


CRACKS IN FLOORS 


ore “ PRINS near a omeanit ary 








POR & Lay cay 
A Paste, easily 
applied, oaks pohedye. 
amd nen. sinkapie. % 
} and moth proo Cost 
| about tec. per sq. ft. 5 Iba. 
will treat an average room. 
Price 2) cts.per!b. State 
the kind and condition of 
wood when ordering, and = 
full imstractions will be 
iven. Is also the best filler 
or open-grained woods. 
GRIPPIN MFG, CO., 


Newark, New ¥ ork. 
(Inclose Senso for booklet.) 


§ |GopDARD: 7S 


wk Box L, 





Patented Feb. 19, 1901. A pe fe et 
machine for drying mop. No g 
to get out of order. Only two p "te COS 
init. Sold by dealers, price 81.50. 
Send for circulars and testimonials 


C. A. GODDARD, Patentee & 
Sole Manufacturer, AK RON, 0. 


WATERPROOF GLUE 


A NEW GLUE which is strictly WATER- 
PROOF, Information and prices supplied by the 


CASEIN COMPANY OF AMERICA, 














74 JOHN ST., NEW YORK, N. Y. 


Building Edition 
Scientific American 


MONTHLY, $2.50 PER ANNUM. 
SINGLE NUMBERS, 25 CENTS. 
*¢ 


|} The BuILDING Eprrion for 1901 is the handsomest 
magazine in the United States. It has many new and 
important features Send 2 cents for the March 
number, and see the new departments. The illustra- 
| tions and cover are more attractive than ever. Send 
| for “ Are You About to Build?” and be convinced. 


NEW DEPARTMENTS. 


Monthly Comment. 
Interviews with Architects. 
New Books. 
New Building Patents. 
Notes and Queries. 
Digest of Current Articles. 


MUNN & CO., 
Publishers, 361 Broadway, New York. 
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